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MATCHED EQUIPMENT 


Levittown, Pa., a es, is rising in the eastern 


part of Pennsylva equipped with the most 
le the load, two Murray 


py Meter Socket and the 


modern electrical 
companion units we 
Murray “Main and Ra 
When Levitt and Sons, 


ilder, specifies equip- 
ment, you can be sure tha 


asy to install. 


Murray Can Supply nting And 
Service Entra 


For a few homes—or thousands—Murf€ 
make the job easier. Matched equipment is 


ent will 


. gsier 
to install because the units are designed to fit tog 


equipment looks neater, too. That's why contractors—whethé 
ing on a bungalow or a huge development, like to buy and install 
Murray Combination units. They‘re designed to fit together. 


Electricians like Murray 
equipment becouse it is 
easy to install. There's 
olweys plenty of wiring 
room, in Murray equip- 
ment! 


Ask your jobber about Murray Matched 
Equipment. it's designed to go together. 


Outdoor Meter 

ore reversible for 
ore locked in perme 
rosion resistont steel 


One ovt of 16,00 
Pennsylvenio. Mur 
woll, rear. Murray 
room, bocks it up o 


Main and Range with four branch lighting circuits. 


ith four jaws which 
tal mounting. Hubs 
iad hubs made of cor- 
y, baked-on Melamine. 


built at Levittown, 
His located on outside 
“ located in a utility 


Two 


pullout type switches — fusible. Solderless pressure con- 
nectors. Boked-on gray Melamine finish. 


Murray Meter Socket and 
Main and Range back up to 
each other. This saves on 
wire and makes the wiring 
job easier. Permits more 
adequate wiring all around. 


MURRAY MANUFACTURING CORPORATION 


1250 Atlantic Avenue, Brooklyn 16, New York 





ON THE COVER 


This quizzical looking gent is ask- 
ing you a question, How do you look 
at electric house heating? This is one 
of the big controversial questions that 
the industry must answer within the 
next five years. There are many sides 
to it. Two of them are presented on 
Page 96. 

When these opposing viewpoints 
arrived in the shop, the editors took 
a holiday and sent them to the print- 
ers without editing them. They even 
forgot to put down the names of the 
authors and their companies. But 
these thought-provokers should start 


a lengthy stream of letters to the 
editor. 


NEWS FAST, ENGINEERING ALMOST AS 


Engineers are methodical guys who 
are quick on the action ond slow on 
the talk. EW does not have too much 
trouble in getting the news of the in- 
dustry fast. Getting engineering 
stories is another matter. But here 
is one time when an engineer came 
right in on the heels of the news. 

On July 21 (Page 9) EW carried a 
story of the 161!-kv interconnection 
between Kansas City Power & Light 
Co and Union Electric Co of Missouri. 
On Page 88 is a story by J. R. Miller, 
KCP&L, telling of the unusual relay- 
ing problems which had to be solved 
when the big tie-line was tapped to 
serve two major loads. This is an 
interesting and informative account 
of how the relay engineers licked 
the problem. 
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HAZARD/ WATERTITE’ INSULATION 


after 14 years continuous service underground 


Another check on the performance of Hazard 
Watertite Insulation was made possible recently 
when a utility moved a length of cable that had 
been buried nearly 15 years. A section of this 
cable was forwarded to Hazard where the insu- 
lation was subjected to exhaustive physical and 
electrical tests. Result ... still in the prime; 
capable of many more years of reliable service 

14 years is actually no record for Watertite 
Insulation . . . it’s engineered for much longer 
life. Over the last twenty years, millions of feet 
of Watertite rubber-insulated cables, in every 
type of installation, have given safe, trouble- 
free service — provided maximum moisture and 
heat resistance at no sacrifice of electrical and 


physical properties. 

Watertite Insulation is used in a great many 
Hazard Wires and Cables for power distribution 
systems, control and branch circuits, indoor or 
outdoor feeder systems, mine installations and 
street lighting circuits. Where operating con- 
ditions demand maximum moisture resistance 
and electrical and physical stability, Watertite 
Insulation is recommended. Its high dielectric 
strength and insulation resistance, plus low 
power factor and low mechanical and electrical 
moisture absorption, assure long life under the 
severest service conditions. Write for Bulletin 
H-436. Hazard Insulated Wire Works, Division 
of The Okonite Company, Wilkes-Barre, Pa. 
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Look for methods that help beat shortages — 
Graybar has tailored its services specifically to 
meet the particular requirements of the power and 
light industry. 

You'll find that —if you order ahead — you can 
still expect the same efficient, co-operative service 


you have always received from Graybar. 

Modern inventory methods plus our nation-wide 
network of over 100 offices and warehouses pro- 
vides a system that helps reduce the possibility of 
local shortages . . . helps you get materials when 
and where you need them. 


EN eT Fe PaaS Ny Ra oes 


RTT re ares 


Look behind the Graybar tag 


Look for specialized planning aid — Through years of special- 
ized service, Graybar has developed an intimate understanding 
of the problems of utilities like vours. 

That’s why you can count on your local Graybar office to 
provide prompt, up-to-the-minute product information on both 
everyday and emergency needs. 

In addition, your Graybar Representative and — at nineteen 
strategic locations — a Graybar Outside Construction Specialist 
are always on call to work with you in solving unusual problems. 


Look for materials that are right for the job — From near-by 
Graybar you can fill all of your electrical requirements via a 
single transaction — and be sure you're getting dependable items. 

You save the time and expense of multiple orders... you always 


get the products of leading manufacturers. 215-98 


GRAYBAR ELECTRIC COMPANY, INC. 
Executive Offices: 
Graybar Building, New York 17, N. Y. 


Call Graybar tist ror... 





Tue flexibility of the entire line of Brown 
Check this Flerbility instruments makes available a variety of com- 


binations well qualified to meet the measuring, 
Variety of bridge circuits . . . recording and signalling demands of any power 
Wheatstone, Kelvin, Imped- plant. And the standardization and interchange- 
ance, resistance thermometer, ability of components simplify maintenance and 
thermocouple, etc. stocking of parts. 


Variety of auxiliary switches Applicable to the measurement of temperature, 


for audible or visual alarms. pressure, flow, power, current, frequency, speed, 
pH and conductivity ...such flexibility in 

Variety of chart speeds— \." measuring variables is easily obtained by chang- 

to 120” per hour. ing the bridge circuit and primary sensing 
element. 


Variety of printing speeds— a : 
it ciate Check the flexibility features . . . then call in our 


local engineering representative for a discussion 
of how they can add to your operating efficiency. 


Dependability, Joo! 


The dependability you demand from your record- 
ing instruments is insured by the ElectroniK 
Potentiometer . . . by the dependability of its 
primary and vital components which are life- 
tested, service proven, and designed for minimum 
and easy maintenance. It takes little more than a 
glance to appreciate the rug- 
gedness of the poajtive bal- 
ancing motor, the hermeti- 
cally-sealed converter, the 
simplified continuous balance 
amplifier . . . as well as the 
minimum of moving parts 
and the obvious freedom from 
adverse effect of dust and 
atmospheric moisture. 
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Important Peatures 


Continuous Balance measuring 
system —with electronic non-cyclic 
balancing—not mechanical in op- 
eration. 

Frequency change as small as 0.01 
cps initiates rebalancing action. 
Calibrated accuracy within 0.025 
cps at normal frequency. 


Unit construction eliminates deli- 
cate mechanical linkages . . . as- 
sures long trouble-free operation 
with minimum of maintenance. 


Tue ElectroniK Frequency Recorder is a 
must for central stations and systems 


Its balancing motor and mechanism 
move only during a frequency change, 


-offices. It provides an uninterrupted check 
on generator performance by its instan- 
taneous measurement of frequency .. . 
furnishes accurate, permanent records 
...and makes load dispatching easier. 


Operating on the electronic ‘‘continuous 
balance”’ principle, the recorder features 
unusual sensitivity and dependability. 


Hone 


thus reducing wear of parts to an abso- 
lute minimum. Its scale—12 inches wide 
—makes for easy readability at a dis- 
tance, for checking the direction and 
amount of frequency deviation. 
MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, 4568 Wayne 
Ave., Philadelphia 44, Pa. 


eee aD 


BROWN 


INSTRUMENTS 


Fits ww Coitttols 


El 


© Important Reference Data 


For more detailed information, write for Data Sheet Mo. 91-8... and new Catalog No. 90-2, “Supervisory instruments for Power Generation.” 
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Uptegrafl Dry Type Distribution and 
Power Transformers are made in 
standard sizes and ratings up to 
3000 KVA.15 KV. Features that mean 
long life, eficient operation and 
dependability are: well-ventilated 
coils for elimination of hot spots 
integrated design of core and coil 
assembly for top level performanes 
with respect to short circuit forces; 
class B insulation, steel and 


porcelain structural pai t= 
for durability. 


Prompt deliveries can be arranged. 


Every Uptegraff Dry Type Trons- 


former must pass a noise level 


test before shipment. 


ims} “ ts oie 
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let Pioneer 


| Fasoning sug Jaks 


In many public squares there stands an 
old piece of ordnance—silent for 364 days 
of the year, fired once on the 4th of July. 

In many companies there are periodic 
operations—things that need doing once 
a year, once each quarter, or at irregular 
times. These range from the design of a new 
power plant to the quarterly disbursement 
of dividends, from a rate study to counsel 
on financing, or other corporate matters. 

Probably you have found that ‘tooling 
up’’ personnel and facilities for these 
periodic or infrequent operations can be 
disruptive and costly; just as unsatisfactory 
as investing in an annually-used cannon. 

But such operations are part of Pioneer's 
constant, complete service, for Pioneer is 
like public utility service itself—broad in 
application, efficient and economical in 
use, paid for only as used. 

Your company employs several of the 
functions listed here, many of them periodic 
or irregular in occurrence. Read the list, 
then let us prove to you that Pioneer can 
handle them more satisfactorily for you. 


¥ 


Ifyou Can use 


” Consulting Engi. 
Ar and Power . 
ant Design Service . 


® Financia) Advisory Ser 
Vv 


® Stock 
Disbur 


ice... 


Transf, 

er and Divid 
sement Service | — 
® Purcha 
Service oF 


2 Insurance, Rate 


and B 
dvisory Service USiness 


Pioneer Service & Engineering Co. 
231 South LaSalle Street - Chicago 4, Illinois 
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x - Manufacturers Tests 
PACIFIC ELECTRIC 


OIL 
CIRCUIT 
BREAKERS 


embody the “X” factor 
to a high degree 


(x,y,z) = Protective Performance 


PACIFIC’S Test PROGRAM IN ACTION 


is partially shown by these views 


1. Pole Unit of 161-kv, 10,000,000 kva (ASA) at 240 kv were ob 
Type RHE withstands 365 rms kv, 60 tained—the maximum from 
cycle the generating facilities 

available 


Pole Unit of 230-kv Type RHE with 
neide Ae cae te, Senda, enies High-speed camera, making 3000 pic 
tures per sec, records motion of latch 


water spray of wet test 
— linkage during design studies 


An at-site setup for field test of in Impulse Generator used for crest volt 
terrupting rating, using two units of age tests to two-million volts (1.5 x 
230 kv. Interruptions to 9,600,000 kvo 40 ms wove 


IRCUIT BREAKER Performance is a function stand (60-cycle and impulse), interrupting time and 

of several factors, of which the manufacturer’s current, momentary and 4-sec high currents, the con- 
test program is but one. However, this “x-factor,”’ as tinuous-current heat run, and check of mechanical 
some call it, deserves as much attention when select features (the 5000-operation design test). 


ing circuit breakers as does any of the tangibles Noteworthy is Pacific’s policy of field testing at 


locations where maximum interrupting current may 
be obtained at full voltage and high recovery rates. 
Seven such field test programs have been completed 
during the last five years: they avoid need of extrapo- 
lating from laboratory tests in which one or more of 
Design tests cover such matters as insulation with the elements may be missing. 


Pacific Electric's facilities and arrangements for 
testing, and their use by trained test personnel, have 
contributed significantly to the reputation that Pa 
cific breakers enjoy among today’s application en 
gineers 


PACIFIC ELECTRIC 
MFG. CORPORATION 


5815 THIRD STREET, SAN FRANCISCO 24, CALIFORNIA + 4500 HARRISON STREET, GARY 10, INDIANA 


SALES OFFICES or AGENCIES 
in PRINCIPAL CITIES 
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TEAMWORK \s Needed =— 


For Continued Progress! 


The Solution for Increased Residential Revenue! 


Increased residential revenue will come from the new ‘growth’ appliances such as 
Dishwashers—Disposalls” —Freezers—Automatic Dryers—lroners— Automatic 
Washers, as well as from Electric Ranges and Water Heaters. Teamwork between 
the utility companies and appliance manufacturers in the promotion of these products 
can more quickly bring them to the “demand” stage. 


Hotpoint, with a tradition of close cooperation and understanding of utility prob- 
lems, has taken the initiative in promoting all-electric living across the nation. Hun- 
dreds of thousands of America’s homes are boasting all-electric kitchens and home 
laundries as a result of Hotpoint's pioneering and never-ending promotion of all the 
ingredients of the all-electric home. 


And now, to aid in creating a better balanced and more profitable domestic elec- 
trical load, we have available for you new studies on ‘Balanced Revenue Through 
Selective Selling” and ‘Consumer Survey Plans for Retail Salesmen.”’ You can get full 
information on these studies by writing the Utility Division, Hotpoint Co., 5600 West 
Taylor Street, Chicago 44, Illinois. 


sion of General Electric Company) 
5600 West Taylor Street, Chicago 44, ilinois 
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Your Best Motor 


for Outdoor 
Installations 


Practically Self-Cleaning 


Air-to-air heat exchanger has 
straight, smooth tubes with no 
pockets in which dirt or mois- 
ture can collect. Velocity of 
cooling air through the tubes 
keeps surfaces swept clean. If 
sticky dirt should pile up, the 
tubes can be cleaned in a few 
seconds with a long handled 
brush 


Uniform Cooling 


Tubes for carrying cooling air 
are distributed uniformly 
around the perimeter of the 
stator and along its full length. 
Result: heat travels over a 
short path and the interior is 
uniformly cooled, 


Choice of Tube Materials 


Antimonial Lead 


Allis-Chalmers tube-type mo- 
tors can be built for service in 
corrosive atmospheres and for 
outdoor operation in almost any 
climate. Tubes may be made of 
a variety of materials, depend- 
ing on service conditions. 


Allis-Chalmers tube-type mo- 
tors are little or no larger than 
open motors of the same rat- 
ing. Tube-type design ex- 
poses large surface area to cool- 
ing air in minimum space, 


Get Complete Information Now — Ask your Allis-Chalmers district office repre 
sentative about tube-type, totally-enclosed fan-cooled motors in sizes up to 2000 
hp. Or write Allis-Chalmers, Milwaukee 1, Wis., and ask for Bulletin 51B7150. 


A-3767 


ALLIS-CHALMERS 
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BLACKBURN 
AUT UY 


THESE 5 POINTS 
Assure You of Permanent, Efficient 
Grounding and Quick Dependable Service 


@ A hard-drawn, rigid steel core, for ease of driving. 


Completely covered, including top and bottom, with a heavy, 


uniform coating of pure copper, molecularly bonded, to fully 
protect steel core. 


Rolled finish produces hard, scar-resistant surface. 


Stocked by leading wholesalers — backed up by a stable, de- 


pendable source, strategically located for quick shipments to 
all parts of the country. 


Backed by Blackburn's reputation for quality and value. 


Distributed on the West Coast by KORTICK Manufacturing Company 
SASPER BLACKBURN CORPORATION 


ee an ee ee) Le) + i 
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Performance of Riley 50 Pulverizers 


Riley “50” Pulverizers give you all these other significant advantages 


Quiet vibrationless operation Small space required Low lubrication cost 
Flexibility—wide load range Minimum foundation cost No worms or gears— Just two bearings 
Ability to carry extremely low loads _— Parts easily renewed High primary air temperatures 

Low power consumption Can be operated without coal feed Low maintenance 

Ease of regulation Ease of ignition 


The Riley “50” Pulverizer is the latest development in the coal pulverizing field. It is 
the only pulverizer using tungsten carbide parts to assure long periods of continuous 
operation and low maintenance. It will pay you to investigate Riley ‘‘50"’ Pulverizers 
when considering this type of equipment. 


%%; RILEY 


STOKER CORPORATION, WORCESTER, MASS. 


ee , York Philadelphia Washington Sxiete Pittsburgh Cleveland Detroit Chicago 
Charlotte Atlanta New Orleans St. Lovis Kansas City S. Pavi Tetso Houston 
Denver Selt Loke City Los Angeles Porttand Seattie 


BOILERS + PULVERIZERS + BURNERS + STOKERS + SUPERHEATERS +» ECONOMIZERS 
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not affected by Increase in Moisture 


All of these people have ordered 
Riley “50” Pulverizers within the 
past two years. 


PUBLIC UTILITIES 


Detroit Edison Co 

Towa-Illinois Gas & Electric Co. 

Monongahela Power C: 

Utah Power & Light Co 

Hartford Electric ht Co 

Public Service Co. of Colorado 

lowa Electric Light & Power Co. 

Northern States Power Co 

The Potomac Edison Co. 

Superior Water, Light & Power Ca. 

Western Colorado Power Co. 

South Carolina Public Service 
Authorit 

Corn Belt Power Cooperative 

Central Ohio Light & Power Co. 


MUNICIPAL PLANTS 


City of Richmond, Indiana 
City of Holyoke, Mass. 
City of Rochester, Minn. 
City of Owensboro, Ky. 
City of Austin, Minn. 


INDUSTRIAL COMPANIES 


Carbide & Carbon Chemical Co. 
Goodyear Tire & Rubber Co 
Western Electric Co 

General Electric Co 

Hooker Electrochemical Co. 
North American Aviation 
The Ohio Oil Co. 

National Supply Co. 
Continental Can Co 
Monsanto Chemical Co 

St. Croix Paper Co 

Celanese Corp. of America 
Owens-Corning Fiberglas Co. 
Pittsburgh Plate Glass Co. 
Lawless Bros. Paper Co 

U. S. Finishing Co. 

Bell Aircraft \. 

Syracuse University 

U. S. Steel Company 


This Crusher-Dryer Stage Does the Trick = Sieber... 


Ciba States Ltd 
Great Lakes Naval Training Station 


Both field and laboratory tests have conclusively proven that moisture Achland Oil % Fedning Co 
content of coal does not affect performance of Riley ‘‘50’’ Pulverizers ee 

and that capacity is not decreased with an increase in moisture provided ar Gammeedeee FOLLOW. 
primary air temperatures are adequate. Coals with free moisture up to Na aa ria aa 


15%, which is about the free moisture limit that coal can retain, have Ebasco Services 
° ‘ . Sargent & Lundy 
been satisfactorily pulverized. Ford, Bacon & Davis, Inc 
Chas. T. Main, Inc 
sae . ” ° : - Sanderson & Porter 
The ability of Riley “50” Pulverizers to handle such high moisture United Ragineere & Constructors 
. . . . jackson orecianc 
coals without capacity reduction is due to the performance of the crusher- htel Corporation 
° ‘ ” z M Pioneer Service & Enginecring Co. 
dryer section of the Riley ‘‘50”’ Pulverizer. In this first stage, the free Black & Veatch 
. . anley Engineering Co. 
moisture is evaporated and the coal crushed to a fine granular state so Dousine B. bacBoan 
ol oese, Inc 
. ae ; : , Robson & Woese, I 
that coal passing to final pulverizing stage is free of surface moisture. Francisco & Jecobe 
: ” : . Kenneth R. Warrington 
Ask users of Riley ‘‘50” Pulverizers—they will tell you that moisture . V. Edeskuty 
= . , oe z obert S. Curl & Associates 
of coal means nothing to their Riley “50” Pulverizers. Interboro Company 
Catalytic Construction Co 


Asurvey of your Power Plant by a consulting engineer will poksibly show ways of making surprisingly large savings in your power costs 


COMPLETE STEAM 
GENERATING UNITS 


WATER-COOLED FURNACES - 
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in turbine lubricating systems... 


Removes grease-ty pe slushing compounds. Carries 
away harmful abrasives. Protects against rust. 


uw) SUR te hie 3) mee) 


Maintains low neutralization number. Lasts indef- 
initely. Prevents rust on all oil-bathed surfaces. 


Ask a Gulf Lubrication Engineer for additional information. Write, wire, 
or phone today. Gulf Oil Corporation - Gulf Refining Company, Pitts- 
burgh 30, Pennsylvania. 


LUBRICATION 
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Courtesy Bucyrus - Erie Co. 


A measure of a shovel’s efficiency is the size of its bite. 
3ut of equal importance is the length of time the shove! 
will keep on biting. That is why the trailing cable that 
transmits power to the shovel should be as good as you 
can buy. Compared with the cost of the shovel or other 
material-handling equipment, the cost of the trailing cable 
is insignificant. Yet a breakdown in this cable can have a 
disastrous effect on your cost. Nothing but the best is 
good enough. 


TIREX Cables are first-quality cables. They are engineered for tough, long- 
lasting service. Service records covering many years prove that they give the 
service expected of them. 


Whether the service is on a slusher hoist, a cutting machine, a continuous 
miner, or a stripping shovel, there is a size and type of TIREX Cable to fit 
every job. Whenever you need a portable cord or cable specify and be sure 
that you get Simplex-TIREX Cords or Cables. There are none better made. 


JIMPLEX 


SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST.. CAMBRIDGE 39, MASS 
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POWER FAILURE PREVENTED! 


—Thanks to the 
split-second action 
of a BLAW-KNOX 
FOG SYSTEM 


A transformer fire, no matter how small, 
can disrupt the 24-hour service now 
taken for granted of utilities. And, while 
financially unimportant, it may easily 
cause a blackout affecting defense indus- 
tries, hospitals, homes and municipal 
properties. Don't you think it is your 
obligation to protect both your own 
property and customer good-will with 
the most efficient system for trans- 
former protection / 


At your request a Blaw-Knox Engineer 
will survey your fire hazards, prepare a 
preliminary layout of the system that 
will give you the utmost in fire protec- 
tion, and submit an estimate of costs— 
all without obligation 


BLAW-KNOX construction COMPANY 


POWER PIPING AND SPRINKLER DIVISION 
829 Beaver Ave., N.S., Pittsburgh 33, Pa 
Deluge Systems, Wet Pipe Systems, Dry Pipe 
Systems, Water Spray and Vog Systems, Rate 


of-Rise Sprinkler Systems, and Voam and 
Carbon Dioxide Extinguisher Systems 


“UTTLE JOEY SPRINKLER” 
Always on the Job 


ee 
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Ms 2.5 KY "FAMILY" 
of cutouts with iterchangeable doors! 


50 and 100 ampere cutouts, each with: 
new "PND" standard duty non-indicating doors 

“PYD"’® standard duty indicating doors 
“PHD” heavy duty non-indicating doors 
_ si 50 amp. cutout 
100 and 200 ampere switch blade doors with interrupting 
capacities up to 
Here’s another L-M “first”! The 
new 7500-volt family of 50 and 100 4000 
ampere cutouts, each with four in- amperes 
terchangeable doors to meet a wide Mt 
variety of services. As operating re- 
quirements change, you simply 
change a door—in 6 seconds the job 
is done! Saves warehousing, saves 
installation time, saves in operation. 

Safer, too. Doors are removed or 
hooked on, all with the switch stick. 
When door is open, all partsaredead. 


GET THE WHOLE STORY 


Ask the L-M Field Engineer for de- 

tails on L-M’s new “‘first families’”’ 

—the 7500-volt family shown here, 1. “PND” 
and L-M’s new 5000-volt family, standard duty 
also! Or write Line Material Com- non-indicating 
pany, Milwaukee 1, Wis. (a McGraw 


Electric Company Division). . “PVD” standard duty 


indicating 


L-M’s new 7.5 kv “Family” - “PHD” heavy duty 
non-indicating 


INTERRUPTING 
RATING INTERCHANGEABLE DOORS AVAILABLE CAPACITIES 


rms amperes 


50 
AMPERES 


. “PND” standard duty non-indicating | 1200 amperes 

. “PVD” standard duty indicating | 1200 

. “PHD” heavy duty non-indicating | 4000 

. Switch Blade 100 amperes continuous current rating 


100 
AMPERES 


. "PVD" standard duty indicating 


1 
2 
3 
4 
5. “PND” standard duty non-indicating 3000 amperes 
6 00 
7. “PHD” heavy duty non-indicating | 000° 

8 


. Switch Blade 200 amperes continuous current rating 


’ 
2 5. “PND” stand- 
", "PVD", AND "PHD" ore L-M Trademorks *Avoiloble soon ard duty non-indi- 
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FIGURE | 


LOAD. .% OF FULL LOAD 


Regulation of o standard 50 kva 2400-— 120/240 volt Round- 


Wound transformer compored with that of o conventional transformer, 
showing the effect of load and power factor on regulation. 


| How L-M Round-Wound Design Improves 
Transformer Regulation 


_ A brief discussion of the design factors affecting regulation, 
and the differences in the design of Rownd-Wound trans- 


3 


Voltage regulation, always an important 
factor for consideration, has in recent 
years received even more attention. 
Higher average secondary voltage at full 
load means brighter lights, less lamp 
flicker, and improved operation of the 
growing number of appliances. It is 
particularly important in the operation 
of television receivers, where low voltage 
produces far greater effect than is gen- 
erally known by the public. 


Higher voltage produces greater revenue 
to the utility company and, in these days 
of extremely close margins or actual 
operating losses, utility companies can- 
not afford to neglect any source of po- 
tential revenue. 

State power commissions also have be- 
come factors in maintaining regulation. 
And with the higher average loading of 
transformers prevalent today, voltage 
regulation becomes a somewhat more 
pressing probiem. 


formers that result in better regulation at all power factors. 


Use of Capacitors Helpful 

Much can be gained from the use of 
capacitors to improve voltage conditions. 
But capacitors alone cannot be expected 
to solve the entire problem, 
Neither can adequate primary voltage, 
ample transformer rating, or shorter sec- 
ondaries of ample size. The transformer 
itself must be designed to provide good 
regulation. 


Methods of Improving Regulation 
Poor regulation in a transformer is largely 
the result of high impedance due to high 
reactance, and high copper loss. Often 
large mean-turn diameter is the cause of 
high copper loss and poor regulation. 
In general, most désign improvements 
that will reduce copper loss will also 
contribute to improved regulation. The 
problem in transformer design is to 
achieve the desirable results without the 
sacrifice of other desirable performance 
characteristics, 


By JAMES G. EVERHART 
Chief Engineer, 
Transformer Division, 

Line Materiol Company 


Regulation also must be uniformly good 
over all power factors. Figure | indi- 
cates the effect of load on regulation, it 
being evident that the poorest regulation 
is obtained with combinations of high 
loads and low power factors, 


Regulation with 
Round-Wound Design 

A Round-Wound transformer basically 
consists of a wound core, with long round 
coils wound directly onto the annealed 
core, With the exclusive L-M method, 
the core is not cut or unwound in any 
way. This is not necessary since the coils 
are wound directly onto the core in an 
L-M designed winding machine. The 
construction is shown diagrammatically 
in Figure 2. 

The design achieves a number of advan- 
tages—better cooling throughout the 
coils, with better overload capacity ; lower 
exciting current; lower copper loss. 

” Round- Wound” is a Line Material Co. trademark. 
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FIGURE 2—RBund-Wound design. Long round coils «re wound 
directly onto a wound core. Coils have low mean-turn diameter, a 
principal factor in the good regulation of Round- Wound transformers. 


The desirable smaller mean-turn diame- 
ter of the L-M coils is evident, by com- 
parison of Figures 2 and 3 and examina- 
tion of Figure 4. A higher efficiency core- 
coil arrangement also permits fewer 
winding turns, The combination of smaller 
turn diameter and fewer turns results in 
lower reactance and impedance, and in 
the desirable regulation indicated by 
Figure |. 

Thus the economy-minded power com- 
pany can well take advantage of this 
Round-Wound design to secure, at one 
time, the savings offered by better regu- 
lation, lower losses, lower exciting cur- 
rent, and higher overload capacity. 


Desirable Characteristics of 
L-M Round-Wound Transformers 
Better Regulation: low resistance and re- 
actance, providing low copper loss and bet- 
ter regulation, with more revenue to the 

utility and better service to customers. 
High Short-Time Overload Capacity: long 
round coils and ample passages for oil cir- 
culation provide exceptionally good cooling 
with relatively low copper and hot-spot tem- 
peratures, permitting higher short-time over- 
loads and higher load factors. 

High Uniform Impulse Level: round coils 
are wound evenly, without hammering to 
shape ; have longer creepage distance ; ample 
insulation between layers and windings. 
High Short-Circuit Strength: round coils 
have fundamentally superior strength char- 


FIGURE 4—Each of these core cross sections has an crea of 4 
square inches. Note the difference in perimeter. It takes only 
7.1” of wire to make a turn cround the core of round cross sec- 
tion typical of L-M transformers—and there is less total length 


of wire in the coll, and obviously copper loss is lower! 


FIGURE 3—Shell type transformers generally have a much larger 
mean-turn diameter contributing to higher impedance, higher re-) 
actance, higher copper loss, which in turn results in poorer regulation. 


acteristics, contributing greatly to the long? 
life of Round-Wound transformers. 

Low Exciting Current: because the wound 
core is not cut or disturbed, air gaps are not 
created in assembly, and exciting current is } 
appreciably lower in this design. 

Better Loss Ratios: the Round-Wound de- } 
sign makes possible an improved ratio of 
losses with lower total losses without sacri- 
ficing low exciting current. 


For More Information 
Ask the L-M Field Engineer for bulletin on 
L-M Round-Wound design, or write Mr. 
Everhart at Line Material Company, Trans- 
former Division, Zanesville, Ohio (a 
McGraw Electric Company Division). 


Round-Wound transformers are filled with 
ORTO®, L-M's oxidation-resistant transformer oil, 
inhibited for longer life. 


LINE 
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L-M’s Kyle Type “NR” remote control oil switch—the 
same switch used in L-M’s switched capacitor racks. 


“Field-Designed” — with the features users asked for. 


200-amperes nominal load rating at 14.4 kv, 150 
amperes for capacitor switching. 9000 amperes 
RMS asymmetrical momentary current rating. 


Time SECONDS 


S¥m AMPS. ams 


SHORT TIME RATINGS ON we Switch 


Deta 235A 


\L-M Announces New Remote Control 
Oil Switch for Capacitor Switching 


Here is L-M's new motor-operated 200-ampere remote 
control oil switch. It is specially designed for low-cost capaci- 
tor switching up to 3500 kvar 3-phase, but is equally switable 
for street lighting, flood and airport lighting, protective light- 
ing, sectionalizing, and other remote control switching appli- 
cations. Ratings meet users’ needs and requirements for 
capacitor switching and many other applications. 


The contact structure is so de- 
signed that heavy currents increase 
contact pressure and give the 
switch high momentary and short- 
time current ratings. Spring- 
loaded contacts give very fast 
**make”™’ and ‘“‘break’’—which 
eliminates restrikes and mini- 
mizes contact erosion when clos- 
ing in on large capacitor banks. 


The switch can be bolted directly 
to the pole, or crossarm with a 
thru-bolt or crossarm-mounted 


with a clamp-around hanger. 
Clips also available for mount- 


ing on substation steel structure. 


Control motor requires less than 
one ampere at 120 volts,which per- 
mits the lightest wiring, simpler 
control circuit, and gives longer 
life for limit switches and relays. 


Get Full information 


Ask the L-M Field Engineer for details 
on this new Type NR Switch—or write 
Line Material Co., Milwaukee 1, Wis. 
(a McGraw Electric Company Division). 


Type "NR" Switch Ratings 
SINGLE PHASE 


VOLTAGE 
RMS 14.4 kv 
Moximum design RMS 15.0 kv 
60 cycle, one minute withstand, dry... .... .RMS 35.0 kv 
60 cycle, ten-second withstand, wet RMS 30.0 kv 
1% «= 40 Ms impulse withstand, crest, BiL 


200 amperes 
Capacitor switching, nominal 150 amperes 
Inductive load switching, 
75 to 100% PF, 200 amperes 
50 to 75% PF, 100 amperes 
Less than 50% PF, 50 amperes 
Momentary, RMS Asymmetrical 
Short-time, RMS Symmetrical 
10 seconds....1400 amperes 
1 second. ...4500 amperes 
For larger ratings at shorter time intervals see curve, Doto 
235-A above. 


CONTROL 


Motor-operated actuator requires less than one ampere 
ot 120 volts. Permits simplest control circuit and gives 
long life of limit switches and control relays. 
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Head may be rotated and set at desired 

position. Lips in the groove on the under- 


side of head hold the gasket so that it 
doesn't fall out when the cover is lifted. 


PP 
“ 


The bushings are the clamp-on type which 
make replacement easy. Bushings are oil- 
Ploted 
Universal terminals for aluminum or copper 
conductor, No. 8 to 2/0, 


filled for lowest radio noise level. 


Oil dip stick on the head for checking the 
cil level. The tank holds 12 gallons of oil. 
The inner mechanism is insulated from the 
tank by the oil and by a tank liner. 


Contacts arranged so heavy currents in- 
crease contact pressure, giving high momen- 
tary and short time current ratings. Spring- 
loaded contacts give quick make and break 
to prevent restrikes and minimize erosion. 


CAPACITOR SWITCHING RATING 


Based on 25 KVAR Units 
~~ ‘Theee-Phase | 2 


Voltage | Bank Size| No. of | Bank Size 
KVAR Units 


Based on 15 KVAR Units 


98 


Heavy bracket for direct mounting to pole 
or crossarm with or without a hanger. Heavy 
tank, with inserted concave bottom, so thet 
only the rim takes abrasion, 


Motor-operated actuator requires less than 
one ampere at 120 volts, permitting lighter 
wiring and simplest control circuit, and as- 
suring long life for limit switches and relays. 
Weatherproof plug-in connection at bottom 
of box and weatherproof plug available. 


LINE MATERIAL 


Kyle Oil Switches 


Like all Kyle reclosers, the Type 
NR switch is filled with ORTO®, 
L-M’s ovidation-resistant trans- 
former oil, inhibited for longer life. 





Heres fhe greatest advance 
in Basic Relay Design -— 


in Halt a Century 


he New CO Relay 


This new CO Relay brings you remarkable, new 
operating benefits in overcurrent relaying. The 
reason—the most significant advance in relay de- 
sign since the introduction of the induction disc 
relay! We call it simply the “E” element—but look 


how it contributes to superior relay performance. 


FOR GREATER ACCURACY ... Magnetic plugs 
control the saturation characteristics to provide 
accurate timing over the entire operating range. 
Two independent adjustments provide accurate 
pickup at tap value of current for all disc positions. 
Micrometer adjustment of permanent magnet, by 
means of a “keeper” screw, which provides accu- 
rate adjustment without moving the magnet. Thus, 
four separate and independent tolerance controls, 
instead of only two as found on earlier re- 
lays, assure you of meeting time curves with- 
out compromise. 


FOR GREATER FLEXIBILITY . . . A “Two-in-one 
time curve.” Inverse and very inverse relays are 
identical except for calibration and, therefore, may 
be changed from one curve to the other (or 
intermediate curve). 


FOR GREATER RELIABILITY . . . New positive- 
action tap block with “self-positioning” taps 
give metal-to-metal contact between tap terminal 
and tap plate. Other features contributing to re- 
liable relay protection include: rigid one-piece, 
die-cast frame——cast alnico magnet-—-and non- 
geared design. 

Ask your Westinghouse Representative to show 
you the new CO Relay—-he'll be glad to go over 
it feature by feature with you—or request a 
demonstration by writing to Westinghouse Electric 
Corporation, P.O. Box 868, Pittsburgh 30, 
Pennsylvania. J-40410 
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_y “THE TYPE CO OVERCURRENT RELAY 1S AVAILBLE IN FLEX- 
ITEST OR STANDARD RECTANGULAR PROJECTION CASE.” 
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now spec 
inhibited 


turbine oils” 


,.. and here’s why so many of them 


choose SHELL TURBO OIL 


Shell Turbo Oil exceeds 


every accepted specifica- 
tion for premium turbine 
lubricants. These are the 
notable qualities: 


1. HIGHEST ATTAINABLE RUST 
PROTECTION 

An effective combination of rust in- 

hibiting additives goes to work, at, 

the source of rust formation. Rust 

problems are reduced to the very 

lowest level 


2, COMPLETE OXIDATION STABILITY 
The anti-oxidant in Shell Turbo Oil 
has so far defied improvement! It 
provides outstanding oxidation sta- 
bility and thereby minimizes sludge 
formation 


3. ANTI-FOAMING 

The anti-foam agent used is so ef- 
fective that air entrainment can be 
tolerated for considerable periods— 
avoiding unscheduled shutdowns. 


4. EXCELLENT EMULSION 
CHARACTERISTICS 

Shell Turbo Oil's remarkable pro- 

tection against rust and oxidation is 

attained with the minimum tend- 

ency to formation of water emul- 

sions in service 


5. PROTECTION AGAINST WEAR 

The inhibitive agents in Shell Turbo 
Oil add to the wear-reducing quali- 
ties of the specially refined oil it- 
self, an extra margin of safety for 
the bearings during critical start- 
ing periods 


SHELL TURBO OIL 
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We'll be glad to give you 
the full story on Shell 
Turbo Oil, with specific rec- 
ommendations for yourown 
generating units, 


SHELL OIL 
COMPANY 


50 West 50th Street, 
New York 20, New York, 
or 100 Bush Street, 
San Francisco 6, California. 


S_AZ 





ocking Contact 


GENERATOR 
VOLTAGE 
REGULATORS 


With these 7 Features: 


RESISTORS are matched to the characteristics of your machine 


. +. are cut in and out of the exciter shunt field by the Rocking 
Contact sector. 


SECTOR RIM, of hard graphite, rocks on the silver-surfaced 
commutator. This eliminates contact build-up without polarity VOUS A; wk © Ghaie Ws Ee th oe 
reversing circuits. applied to ac generators from 125 kva at 257 

rpm to 25,000 kva af 3600 rpm. Get Bulletin 
COMMUTATOR is curved so that small sector movement gives ee 


quick response. 


MOTIVE ELEMENT driving contact sector is fast acting—because 
of its low inertia design. 


DAMPING MECHANISM has no electrical circuits . . . is self- 
contained. 
TYPES V-00 end 221 Regulators are opplied to 


JEWELED BEARINGS reduce friction, improve sensitivity. SE ee ee ant 


DUST-TIGHT COVER seals out dirt . . . assures lasting accuracy. 


Designed for panel mounting, every Rocking Con- 
tact Regulator has an instrument-like appearance. 
Select the one that fits your needs. For further 
information, call your A-C representative, or write 
Allis-Chalmers, Milwaukee 1, Wisconsin. 


Rocking Contact is on Allis-Cholmers trademark. 


A-3762 


TYPE J, for larger machines, consists of two parts: 
motor-operated Rocking Contact rheostat and a 


ALLIS-¢ HALME RS Caen: ewes 
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We have an army 


in the field 


BeLL SysTeEM communications for the powerline indus- 
try are guarded constantly by an army of trained 
specialists in the field. That's one of the big advantages 
in using Bell System communication services. This army 
is on the job to keep your service in operation 24 hours 
a day, 365 days a year. 


The knowledge and skill of these and other Bell 


System technicians are the result of more than 75 years 


of experience in communications that 


exper lence 


SO 


PRIVATE-LINE TELEPHONE MOBILE TELEPHONE 


TELETYPEWRITER 


will give you good, dependable, economical communica- 
tions for all of your needs. 

We provide —by radio, wire or cable —a wide 
variety of services. They include private-line telephone, 
mobile telephone, and teletypewriter services, and 
channels for remote metering, supervisory control, 
facsimile and other signaling. 

Your Bell Telephone Company will be glad to study 
your communications problems and needs without charge. 


® 


TELEPHONE 
SYSTEM 


“a BELI 
METERING CHANNELS 





CONSULT G&W FOR CABLE BOXES 


Practical and economical standard and special 
designs for splicing, interconnecting or sectionalizing 
cables with solid, bolted, link or fuse connections. 


CABLE BOXES 


Underground cable boxes are an important item 
in an electrical distribution system. They establish 
the desirable control over the duration and the ex- 
tent of service interruptions. The ideal system is one 
which provides maximum continuity of service at 
minimum overall cost. The increased use of electric 
light and power makes it extremely difficult to ar- 
range for even brief outages for necessary system 
changes and additions. Sectionalizing boxes permit 
circuit detours without dropping important loads. 
Fuse boxes minimize the extent of cable trouble. 
Distribution boxes provide for proper system main- 
tenance with the least service interruptions. 


No. 8523 
G & W Electric Specialty Co. 


7780 Dante Ave., Chicago 19, Ill. 
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Introducing 


... the amazing 


ee a ee ; 
This is Mini-BrEaxeR—compactly designed, precision 
engineered, and individually tested after assembly to 
assure permanent trouble-free circuit breaker protection! 
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BREAKER. 


new miniature circuit breaker that fits like a fuse in 
any standard plug-type fuseholder! 


EVER before has there been a circuit protective device quite like the 

amazing new MINI-BREAKER. Because here, for the first time, is a 
thoroughly tested miniature branch circuit breaker that can actually be 
used as a direct replacement for expendable plug-type fuses! Installed by 
anyone in a matter of seconds in any standard Edison base fuse re- 
ceptacle. Used with confidence, too, wherever 15, 20 and 30 ampere 
circuits exist for 110-125 volt a-c service. For although many attempts 
have been made to develop just such a practical low-cost device, MINI- 
BREAKER is the first and only product of its kind ever to meet the require- 
ments specified for listing as a “Circuit Breaker-Miscellaneous” by Under- 
writers’ Laboratories, Inc. And, when commercially available, it will bear 
the Re-examination Service marker. 


Anyone can install a MINi-BREAKER in seconds! 
And anyone can restore electrical service simply 
by pressing and releasing the reset button! 


Provides Permanent, Positive Protection 
Against Overloads and Short Circuits! 


Yes, in spite of its compact size and its basic resemblance 
to the fuse it is designed to replace, MINI-BREAKER is a 
full-fledged circuit breaker in every sense of the term. A 
precision built assembly of carefully selected, perfectly 


balanced parts . . . all permanently protected and enclosed 


within a durable insulating case. 


In operation, MiINni-BREAKER safely interrupts excessive 
overloads and short circuits . . . tripping instantly on 
“shorts”, but with a built-in time lag for handling tem- 
porary starting loads and line surges. Whenever an inter- 
ruption occurs, service can easily be restored by anyone 
normally within 10 seconds . . . simply by pressing in 
and releasing the reset button. Yet, in spite of its quick 
recovery, MINI-BREAKER is 100% trip-free. That is, it 
positively will not maintain a circuit that has not been 
cleared of the condition that caused the interruption. 


What's more, while MinI-BREAKER is a thermally actuated 
breaker, it’s virtually uneffected by the changes in ambient 
temperatures encountered under normal installation con- 
ditions. Because, although designed exclusively for ordi- 
nary residential, commercial, and industrial service, MINI- 
BREAKER actually meets and exceeds the temperature ex- 
treme conditions required for approval for aircraft use. 
MINI-BREAKER trips at 200% load within four minutes 
at —50°F., carries rated current continuously at 135°F.! 


j-- —-—- —--—------------5 


What can MInI-BrReEAKER do for an Electric Utility? 
Plenty! Just count the number of fuse-protected circuits 


on your lines today. Add the needless cost and incon- 


venience . . . to you or your customers . . . in replacing 
blown out fuses. Then project the increased revenue that 
would result if all those customers were to convert all 


those circuits to permanent, low-cost MINI-BREAKER 


installations! A worthwhile project, you'll agree. And 
we're ready to help you start it... NOW! 


MECHANICAL PRODUCTS, INC. 


1824 River Street * P.O. Box 116 * Jackson, Michigan 


Want More Information on MINI-BREAKER ? 
Regardless of what your interests may be, we'd 
like to tell you more about MINI-BREAKER. A 
request on your company letterhead . . . or the 
coupon below .. . will bring you complete 
details by return mail. 


MECHANICAL PRODUCTS, INC.—Dept. 101 


1824 River Street + P.O. Box 116 + Jackson, Michigan 
Gentlemen: 
Please send me the complete MINI-BREAKER story at oncel 


a a ee 
COMPANY 
ADDRESS 
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Sangamo J Meters 


preferred by men who work with meters 


Your meter superinten- 
vn, dent and his men prefer 
meters that can be quickly 
J and easily calibrated, sav- 


4 
ar  aoey 9 : ) ing costly man-hours for 
as Pre nk! - 


his company. 
Men who work with meters know, that 
Sangamo J Meters, as received, seldom 
need any calibration to meet all generally 
accepted standards of accuracy. 
Simple full-load and light-load adjust- 
ments—readily accessible from the front, 


Only Measured Facts are Known Facts 


SANGAMO 


ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 


exceptionally clear visibility, and easy 
removal of registers, are a few of the 
reasons why J Meters are favorites with 
meter testers everywhere! They’re faster 
to test —easier to calibrate. An ordinary 
screwdriver is the only tool needed. 


Economical replacement of parts is 
another of the reasons why the men who 
work with meters prefer J Meters. When 
advantageous, either the current or 
potential element may be replaced 
separately. 


Sangamo J Meters have proved 
their ability to meet today's 
requirements and tomorrow's 
anticipated loads with sustained 
accuracy, economy of maintenance 


and troublefree performance 


August 25, 1952 @ ELECTRICAL WORLD 





COREE ee 


ROS od 


The welded GRID-ASSEMBLY steps up 


resistor-performance these 3 ways: 


1- STABILIZES the ohmic value, indepen- 
dent of the clamping-nuts. 


2-STOPS BURNING at grid-eyes and at 
tap-plates. 


3-SIMPLIFIES tap-shifting, when adjusting 
resistance for best motor operation — also 
makes it easier to replace sections. 


For reduced maintenance where main- 
tenance can be easily overlooked, switch the welded qd 
to EC&M Tab-Weld PLATE RESISTORS. assembly is shown 


here as a unit resting 
on narrow iron straps 
above its end frame 
support rods, and 
spacers. 


SPECIFY BULLETIN | 942 EC&M TAB-WELD RESISTORS 
Diesels 


THE ELECTRIC CONTROLLER & MFG. CO. 


ra ee eee eee Ag eee es le CLEVELAND 4, OHIO 
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cell Exide-Manchex Battery, type DME-1 
withatand earthquake 


mounted on rack 


ON SWITCHGEAR DUTY IN SOUTHERN CALIFORNIA 


Exide-Manchex parterics 


The modern equipment in this substation of a 
Southern California utility, highlights the progres- 
sive development of a State which ranks second in 
kilowatt capacity and number of users of elec- 
tric power 


The substation shown is supplied at 66,000 volts 
and delivers 11,000 and 4,000 to urban and rural 
customers within the area it serves. Closing and 
tripping power for the station’s oil circuit breakers 
is provided by Exide-Manchex Batteries. . . first 
choice of more and more stations, because in Exide- 
Manchex you get 


POSITIVE OPERATION: Dependable performance 
at ample voltage with no switchgear failures 


INSTANTANEOUS POWER: High rates for switchgear 
operation with adequate reserve power for all other 
control circuits and for emergency lighting. 


LOW OPERATING COST: 
resistance. 


LOW MAINTENANCE COSTS: Water required about 
twice a year. No change of chemical solution needed 
during life of battery. 


LOW DEPRECIATION: Sturdy, long-life construction. 


GREATER CAPACITY in a given amount of space 
avoids overcrowding. 


Extremely low internal 


These features combine to make Exide your best 
battery buy for all contro] and substation services. 


Various sizes and types of Exide Batteries, up to 
100 ampere hours capacity, are available in plas- 
tic containers. 
THE ELECTRIC STORAGE BATTERY CO 
Philadelphia 2 
Exide Batteries of Canada, Limited, Toronto 


Exide” and “Manchex" Reg. TM. US. Pat. og 


1888... DEPENDABLE BATTERIES FOR 64 YEARS...1952 
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QUALITY in the transformer 
ADDS RELIABILITY to the network 


Everyone agrees that when you install a network 
system, you install the best for reliability and 
service continuity. 

But the degree of reliability...or, more exactly, 
the freedom from maintenance, depends directly 
on quality in the transformers. 

That’s why Westinghouse Network Trans- 


formers have continuously wound coils of 


sliverless copper, to guard against hot spots, 
crystallization and pricked or scored insulation. 
That's why they’re high-frequency tested, too. 
In addition, Westinghouse Transformers are 
filled under vacuum, and have welded-on covers 
to assure a perfect seal. Finishes are not only 
baked for longer life, but bases are undercoated. 


There are many other features such as the LV 
bushing shipping cover, shown above, that 
assure safe delivery of the quality built into 
Westinghouse Network Transformers. Your 
Westinghouse representative will be glad to 
give you full information, or write direct to 
Westinghouse Electric Corporation, P. O. Box 


868, Pittsburgh 30, Pennsylvania. J-70646 


NETWORK TRANSFORMERS 
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BINGHAMTON converted from an overhead to an 


original network area was approximately 3,600 kva. 

By 1951, normal growth and some expansion of the 

area served had increased the network load to 6,000 -~ > 
kva. Further load growth, currently running 8-10%, 

will bring the load to 7,200 kva by 1954, 


ELMIRA'S network is now in operation and the 

1,300-kva load, including heavy air conditioning, 

is growing rapidly. A 10% increase in shis load is 

expected by the end of 1952. 

AUBURN'S network will be complete by 1955. 

Initial load will be approximately 2,500 kva and 

rate of growth is estimated at 5 or 6% per year. 

Serious voltage problems will be corrected by this 

installation. gue 
LOCKPORT’'S underground network will be complete lle hadi edale 
in 1952 with a load of 1,500 kva. Congestion of 

overhead system and lack of room for expansion 

dictated an underground network. 
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LOCKPORT, NEW YORK 





4 more cases where networks 
met growth problems 


New York State Electric & Gas Corporation serves an area embracing about 35% 
of New York state, covering 16,700 square miles in 43 counties. This is the home 
of some 1,400,000 people, and a widely diversified group of industries. To keep 
ahead of the actual electrical needs of this rapidly growing area requires constant 
and careful planning. 

NETWORK PLANNING STARTED IN 1939... this utility was faced with numerous 
interruptions caused by cable burn-offs, and unbalanced voltage and current 
conditions in the secondary distribu-ion system. To correct these conditions, 


and at the same time prepare for sizable load growth, the A-C Secondary Network 


sas Sid ARSE SAPs ll a Re Ce 


offered the most flexible, economical, long-range solution. 


TODAY, New York State Electric & Gas Corporation measures the effectiveness of 
its A-C Secondary Network installations in ability to handle greatly increased load 
with improved reliability and quality of service. At the same time, the networks 
have eliminated duplicate services, separate substations previously required, and 
have materially reduced maintenance expense. They enjoy interchangeability of 
uniform equipment, too. Since the first network installation in Binghamton, 
others have been added in Elmira, Auburn, Lockport; and still other cities in the 


system are now being considered for network service. 


THE RANGE OF WESTINGHOUSE NETWORK EQUIPMENT enables you to employ 
the type of system best suited to your local problems. Booklet B-4002 contains 
complete information about the flexibility and advantages of the A-C Secondary 
Network System. Our system planning facilities are at your service. Westinghouse 


Electric Corporation, P. O. Box 868, Pittsburgh 30, Pennsylvania. J-97 166 





Simplify Network Expansion 


with Westinghouse NETWORK PROTECTORS 


You can expand your network system simply— 
and economically —with Westinghouse Network 
Protectors. The reason—Westinghouse heavy-duty 
and medium-duty protector use the same relays. 
Hence, as load grows medium-duty (CM-44) pro- 
tectors can be replaced with heavy-duty (CM-22 
protectors and suitable transtormers—uithout upsetting 
system co-ordination! CM-44 units may then be moved 


to lighter load areas. 


Keep this important Westinghouse feature in mind 
as YOU plan your network system. It's a sure way to 
provide for simple, low-cost expansion of that system 


when load conditions dictate. 


Ask your Westinghouse representative for further 
information ...or write Westinghouse Electric 


Corporation, Box 868, Pittsburgh 30, Pa. }-60778 


ONLY WESTINGHOUSE NETWORK RELAYS ... 


® Eliminate gears that cause friction and wear. 


e Have a sensitive reverse-current setting that can 
be varied from .1% to 10% of the network pro- 
tector rating. 


e Have bearing surfaces readily accessible for in- 
spection and cleaning 


e@ Have relay terminal screws that eliminate the 
need for additional testing facilities in the con- 
trol wiring. 


@ Provide a nonsensitive relay that permits sensi- 
tive tripping after a time-delay. 
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Heavier Stronge 


Built to Last. with heavy 
throughout. Deeply embossed and ribbed 
stand heavy loads without buckling. 


Built to Last .-- because biades are correctly 
aligned with grain of steel to prevent tearing and 
breaking, absolute necessity for anchor strength. 


Easier to install ... becouse properly curved 
blades glide smoothly and easil, into solid, un- 


Double thick metal takes driving force 


of tamping bor. Extra width of blode wer because 


ment, prevent breaking oF buckling. 


TELEPHO Ba 
La 
E TERRYHILL 3-2525 Sa 


\ 
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greater holding 
penetrate solid 
at hinge point, plus proper grain align- earth without loosening it. Blades 
deeply ribbed for extra strength. 


Shaped blades give 


| Se 


for, vse oF power trans- 
mission and heevy distri- 
bution lines. 


H 


KIRKWOOD RD 


ee 


a 


, 145 and 135 square inch 
also available in 6” ond 8° d- 
quare inch expanded areas- 


Base piote formed from heavy boiler 
plate, embossed and flanged for 
added rigidity ond strength 


LILLARD, inc 


eo; S$¥. touts 22, MO 


2 Jo. a ee ae 





leok fer the 

lew coating a 
and out. Easy 

iovalp gutceaed 
duit also 

with end-caps for 


grotosties of _ cent 
vring Pping an 
handling. 


to external conditions—rain, snow and sleet, for in- 
stance, which cause rust despite the best hot-dip 
galvanizing. 

Triangle engineers long ago solved this problem with a 
revolutionary lacquer-like coating on the inside and out- 
side of our hot-dip galvanized conduit. Slightly yellow 
in color, this hard, tough coating—along with the hot-dip 
galvanized finish—prevents water, salt, chemicals and 
other elements from reaching the metal. It prevents the 
formation of rust or corrosion and acts os o primer or 


The Trade Mark of TOP Quolity 


TRIANGLE CONDUIT & CABLE CO. Inc. 
New Brunswick, New Jersey 


“Giazon” Building Wire + “Glazon” Non-Metallic Sheathed Cable * Contro! Wire « 
Armored Cable + Service Entrance, Service Drop Cables * Varnished Cambric, 
Braided or Leaded + Trioprene Trench, Power & Parkway Cables + Bare Wire + 
Rigid Conduit Hot-Dipped Galvanized & Biack Enameled + Electric Metallic Thin 
Wall Conduit + Fiexible Steel Conduit 
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Outdoor current 

transformer for 

heavy duty metering, 

Type KO. Ratings up 

to 15 kv and 800 

omperes. 
Outdoor poten- 
tial transformer, 
200 va, Type 
PWD. Ratings up 
to 15 kv. 


Indoor potential 
transformer, 200 
va, fused or un- 
fused, Type PD. 
Ratings up to 
14,400 volts. 


ALLIS-CHALMERS 


INSTRUMENT 
TRANSFORMERS 


Safety Factor 


Alepped up, 
BECAUSE OF THIS VACHUMEPRESSURE PROCESS 


HE SPECIAL CHAMBER shown above houses a mod- 
g yes vacuum-pressure system for compound-filling 
Allis-Chalmers instrument transformers. Here the 
core-and-coil assemblies and compound become a com- 
pact unit—with all parts positively positioned for life 
And because air and moisture are kept out permanent- 
ly, insulation strength is retained almost indefinitely 


Here’s How It Works 


When the door is closed on the core and coil assem 
blies (preheated before they are placed inside), a 
combination of high vacuum and Sahara-like heat 
whisks away all moisture and entrapped air. Soon the 
assembly is bone dry, Then hot liquid compound — 
from which air and moisture are removed —is directed 
into the transformer case. When case is full, vacuum 
is released, The hot compound is forced into the in- 


nermost recesses of the tanked assembly, completely 
filling all voids. The transformer is then removed to 
another area for cooling and final finishing 


You Get 4 Big Benefits 

The Allis-Chalmers method of compound-impregnat- 
ing results in a higher safety factor for your instrument 
transformer . . . giving you these four advantages: 
1. High dielectric strength 
2. Air and moisture cannot attack insulation 
3. Eliminates maintenance of an insulating medium 
4. No leakage or contamination 

The extra benefits resulting from this compound- 
impregnating process can save you money. Why not 
contact your nearby Allis-Chalmers district office to- 
day for more information. Or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. 3742 


ALLIS-CHALMERS & 
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 DURALINE* provides added assurance against 


»wer Outages caused by moisture, whether 
Gn the form of rain or sleet or snow 
Duraline won't festoon, is more resistant 


to damage by foreign objects. 


bat Ac 


DURALINE beats the weather in any season. 
Its exclusive, continuous interlocked 
fibrous sheath is thoroughly impregnated 
with genuine URC saturants and covered 
with URC finishers seaes 


For the full technical story on 
Duraline with copper, Copperweld 
or aluminum conductor, just 
contact your nearest Anaconda 
Sales Office. Anaconda Wire & ° a 
ibis Gomme, Bete right cable for the job 
New York 4, New York 


ones. US. Pet. Of, a ® 


£6 


IDA WIRE AND CABLE 
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NEW 2400-VOLT Potential Transformers 


EASIER TO MOUNT ... IN ANY POSITION! 


Completely redesigned . . . inside and out... 
the new Westinghouse 2400-volt Potential 
Transformers are easier to handle, may be 
installed in any position. 


In addition to improved mechanical design, 


these transformers have compact, lightweight 


Hipersil® Cores, and new ctepe-paper insula 


tion. Vacuum drying, then plastic impregnation 
and filling under vacuum, results in exception- 
ally low-insulation power factor, high impulse 
and dielectric strength. These transformers 
meet ASA ‘standards for metering and 


relaying accuracy. 


All units are enclosed in deep-drawn steel 


cases, the only weld being where the base joins 
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the side walls. A new filling plug, plus flangeless 
bushings, assures leakproof connections. 

The new Westinghouse 2400-volt Potential 
Transformers are available with or without 
fuses, Type PT for indoor or Type PTO out- 
dodr service. For further information, contact 
your Westinghouse representative or write 
direct to Westinghouse Electric Corporation, 


P. O. Box 868, Pittsburgh 50, Pennsylvania. 
» j-70635 





sPARMRG CENTRAL CONDUIT 


serves IDLEWILD’S newly completed air freight terminal 


Air cargo tonnage passing through New York International Airport 
increased so rapidly during recent years that existing facilities were 
heavily over-burdened, until The New York Port Authority opened 
the new Cargo Operations Building late in 1951. 

lhis new facility, constructed originally as a Permanent Operations 
Building, is equipped with Spang Central Conduit exclusively 
from its underground feeder system right up through the telephone, 
control and lighting systems. 

When the building was converted for Cargo Operations, the basic 
electrical circuits, safely protected in rigid steel raceways of Spang 
Central Conduit, required no replacement or re-location. 

In this and thousands of other structures, Spang Conduit is 
protecting electrical systems from top to bottom. For any purpose 
Spang “Cenlaco”’, “Central Black”, “Central White”, “Central EMT” 


are a guarantee of year after year of trouble-free service, 





TS 


aN SPANG-CHALFANT 
\\ Division 


of The National Supply Company 


GENERAL SALES OFFICE 
GRANT BUILDING PITTSBURGH 30 PA 


mel and Sales Representatives 
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when you READ 
THIS BOOKLET.... 


You'll know WHY 

these leading companies 
selected HONAN-CRANE 
oil purification equipment 


FOR THEIR TURBINES, DIESELS, TRANSFORMERS, CIRCUIT 
BREAKERS, SWITCH GEAR AND OTHER O1L-FILLED EQUIPMENT 


> 


SCRANTON 
Scromton, 


“srem com. 


Carnegie, Pemsyivena 


i 
Fi 


jr 
f 


WERTON STER CO. 
Weirton, West Virginia 


wrt 
Mew York 5, Mew York 


MURRAY CORP. 
OF AMERICA 
MUNICIPAL 

ELECTRIC PLANT 

NATIONAL LEAD CO. 

Henderson, Nevado 

Detroit, Michigun 
x 


oo 


(OWA PUBLIC SERVICE CO. 
Waterioa, towe 


ne 8 


Rock Iskend, Iflinots 


: 


i 


CLIP THIS COUPON for your FREE COPY 


Honen-Crane Corporation 
819 Wabash Avene, Lebanon, indienc 
Gentiemen: 
OIL FILTER MANUFACTURER Please send me Free Copy of your booklet, “Proven Protection Against 


Honan-Crane Corporation 
LEBANON, INDIANA 


Houdaille-Hershey Corp. 
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ALCO 
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“SEE IT NOW” with Edward R. Murrow 
— CBS-TV every Sunday .. . brings the 
world to your armchair. Consult your 
newspaper for local time and channel. 
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ACCESSORIES 


Alcoa has developed a complete 
line of aluminum accessories to 
help you build your T. & D. lines 
faster and better. 


i 
. 





Building or Planning 
New Construction? 


ROCKBESTOS 
oo A.V.C. 


PERMITS 
UP TO 50% 
FUTURE 
LOAR 
GROWTH 


iTS THE A.V.C. 
“SANDWICH” THAT MAKES 
THE DIFFERENCE 


Now, w building is i nstruction 
hen the bu g is in the construct stented Geiiate 


stage, is the time to plan for future load growth. By using 
Rockbestos A.V.C. on a size for size basis with R or RH, you 
automatically provide up to 50% for future load growth. Cuter Patted dchoten 
And, best of all, you get this advantage without using more — 


steel, more man hours or more copper. 
New buildings or old, Rockbestos is a dollar-saver, time- 


saver! 
This “sandwich” protects 
the varnish cambric. 
lt enables A.V.C. to 
corry more current 
than cables with 
conventional insulations 


..-Gfour belt bay 


ROCKBESTOS PRODUCTS CORPORATION, NEW HAVEN 4, CONN: 
the originators of A.V.C.® 


New York + Cleveland + Detrok + Ch * Pictsburgh + i 
New Orleans + Los Angeles + Senstie’' Oskland. shiforens —_ 


PERM BFLM EPP AAA OR | 


Pe 
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helping to give 
Americans their 
best bargain / 


The cost of living, according to the recent price index, is 
at an all-time high. Yet, the cost of utility service to the 
American people is less than it was years ago. It is truly 
America's best buy. 


Playing an important part are Holan utility bodies. 

In recent years Holan engineers have introduced a number 
of important time and labor saving features that help 
utility companies maintain lower costs for construction, 
maintenance and service work. Many of these features 

are exclusive with Holan bodies. 


Compare Holan bodies before you buy. See what a 
difference they can make in your costs. 
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HYDRAULIC 
TOWERS 


LINE CONSTRUCTION BODIES SERVICE BODIES SPECIAL BODIES 


The dependable name in utility bodies 


CORPORATION 
DISTRIBUTORS 


Boker Equipment Engineering Co. 
BODIES AND ACCESSORIES FOR UTILITIES Semees tek Beetle renege ; Ve. 
4100 West 150th Street Cleveland 11, Ohio 


Baker Equipment Engineering Co. 
2401 Hutchinson Ave., Charlotte, N. C. 
DISTRICT SALES REPRESENTATIVES 


Schetky Equipment Corp. 
2754 N. 92nd Street 863 Wilson Drive 6-03 161st Street 1810 S. E 10th — meer" 14, Ore. 
Milwoukee 10, Wis New Orleans, Lovisiona Beechhurst, Queens, N. Y 
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Main steam piping at Salem Harbor Station of 
New England Power, 1000° F and 1450 psi, sup 
ported by Grinnell Constant Support Hangers. 


Problem: 


PIPING THAT GROWS... 


Solution: 


GRINNELL ENGINEERED HANGERS 


Eight nine ten inches of thermal @ Complete “‘start-to-finish”’ production facili- 
deflection! That's not a bit uncommon in ties—including research, design, manufactur 
today’s high temperature, high pressure ing, engineering and field service 

systems. Very hard-to-come-by, though, is @ Practical experience in every type of piping 
the skill necessary for dealing successfully gained during the past 100 years 

with suspension problems resulting from @ Coast to coast distribution—enabling ‘out of 
“piping that grows’ ‘ stock"’ purchases, anywhere 


Large manufacturing facilities, expert Grinnell is always ready to cooperate with 
technicians, and a lot of down-to-earth engineers and architects in the preparation 
practical knowledge are needed. of pipe suspension specifications. Call 

Grinnell is America’s No. 1 supplier of | Grinnell for pipe hangers and supports. 
pipe hangers and supports, because Grinnell 
combines modern manufacturing with ex- 
pert background knowledge gained during 
a century of piping specialization. Grinnell 
has developed hangers and supports for 
every piping need, from the simplest to the 
most complex. Grinnell, and Grinnell alone, 
can offer these advantages: 


GRINNELL MODEL L <” GRINNELL PRE-ENGI- 
CONSTANT SUPPORTS y NEERED SPRING HANG- 
intain full safety factor ERS — maximum variation 
Wpigh temperature, high in supporting force per 


a 3 phys- Va” of deflection is 102‘; 
ical s res accommodate of rated capacity — in oll 


moximul® trovel require- sizes. 16 sizes available 
ment of B42, 5 and 10 from stock— ood range 
inches; 16 sift collectively from 74 Ibs. to 9000 Ibs 
cover numerGus load 

ranges between 1 44_and 

19,530 Ibs 


GRINNELL VIBRATION™CONTROL AND SWAY 
BRACES — dompen vibrotionappose pipe swoy 
ond absorb shock. 3 sizes give full deflection forces 
from 200 to 1800 Ibs; hove initio! pretompressed 
spring forces from 50 to 450 Ibs. respectively 


GRINNELL 


AMERICA'S #1 SUPPLIER 
PIPE HANGERS AND ae ena 
Grinnell Compeny, Inc. Providence, Rhode Islend * Coast-te-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports * Thermolier unit heaters * valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialities * water works supplies 
industrial supplies ° Grinnell evtomatic sprinkler fire protection systems ° Amco air conditioning systems 
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KeM asbestos woven tape 
keeps heat in, tightly sealing the joints of 


Ts Advanced Heating Division of Jensen 


Specialties, Inc., Detroit, Michigan, is 
producing a new type of prefabricated elec- 
tric oven for accelerating heating schedules 
on industrial processing applications up to 
700°F, Radiant Calrods in panel type con- 
struction accomplish this when assembled on 
standardized demountable frames. By vary- 
ing the number of panels and their arrange- 
ment, ovens of any size, shape and heat 
capacity can be field assembled at will. They 
may also be converted from one application 
to another without cutting or 
damaging the component parts. 


otherwise 


The problem of tight thermal construction 
in this “portable” oven is efficiently solved 
by the use of K & M Asbestos Woven Tape 
to seal the joints. Fireproof, tough, uniform, 
and flexible, this tape can be quickly, easily, 
and economically applied in any assembly 
or adaptation of the oven 


K & M Asbestos Woven Tape, specifically 
designed for the insulation of wires, coils, 


this new, prefabricated oven to insure its flexible adaptability 


and cables in the electrical industry, fits the 
above role well, does many others, 
including the insulation of hot pipes and 
bends, especially of small diameter. For elec- 
trical purposes, it fully mects, in thicknesses 
from .015” to .030", the A.S.T.M. speci- 
fications. It is supplied in the ferrous type 
for higher temperatures and in the non- 
ferrous type where voltages as well as tem- 
peratures are extremely high 


as it 


Other Keasbey & Mattison products render- 
ing outstanding service to the electrical, as 
well as other, industries are Braided Asbestos 
Tubing, Twisted Asbestos Cord, Asbestos 
Yarn, Asbestos Thread, and Asbestos Cloth 
For information about any of these versatile 
products—and name of your nearest K & M 
distributor — write us 


Nature made Asbestos... 
Keosbey & Matt 

hos made it 

mankind 


KEASBEY & MATTISON 


COMPANY © AMBLER © PENNSYLVANIA 


In Canada: Atlas Asbestos Co., ltd., Montreal, Toronto, 


1952 


Winnipeg, and Vancouver 
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HOW MUCH 
Can a Breaker Take? 


Here's the Answer Provided by Field Tests on 
Pennsylvania Power & Light Company System 


In a single test series, a standard AllisChalmers 69-kv breaker provided Pennsylvania 
Power & Light Company engineers with positive proof of its ability to: 


1, Interrupt a total kva power of approximately 18 times its interrupting rating 
— with no maintenance or adjustment during the test period. 
2. Include, in the total, eleven fault interruptions at or above full breaker rating. 


_ Pass a group of line-charging and discharging tests without a restrike. 


_ Show, on inspection after test, that more service could safely be expected. 


EXHAUSTIVE TESTS like these, made jointly by Allis- 
Chalmers and power company engineers, confirm the per- 
formance of circuit breakers in laboratory tests and in 
normal operation on many power systems. For the full story 
on the Pennsylvania Power & Light Company tests, ask your 
Stonderd production-line FZO-151.69F A-C representative for Bulletin 71R7855, or write to Allis- 
breaker wos used for these field tests, Chalmers, Milwaukee 1, Wisconsin, A-3791 


ALLIS-CHALMERS “ 
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Morkshop on whee 


Put the service-utility body you need on an Inter- 
national Truck and you have a workshop on wheels. 
It's engineered and powered to go anywhere, any 
time, under any conditions. 

What's more it will go economically and it will 
keep going that way for years. The powerful valve- 
in-head engine takes it easy on gas and oil. Extra 
years of like-new operation are engineered into 
every truck. And you can take comfort and ease of 
handling for granted. 


Get the rest of the story from your International 
Dealer or Branch. You'll like it. 


INTERNATIONAL HARVESTER COMPANY * CHICAGO 


Look for these International exclusives: 


® Silver Diamond valve-in-head truck engines are rugged, 
pocked with extra power. Engineered to save you plenty 
on operating and maintenance costs 


@ The “roomiest, most comfortable cob on the road’’— the 
Comfo-Vision Cab. One-piece Sweepsight windshield. New 
green-tinted, non-glare safety glass available 


© Super-steering system—more positive control. Wider front 
axles make possible full 37° turning angle for greater 
maneuverability. 


@ 115 basic models . . . everything from ‘2-ton pickups to 


70,000 ib. GVW ratings. Chassis adoptable to a wide 
variety of body types. 


qed International Harvester Builds McCormick Farm Equipment and Farmall Tractors Motor Trucks industrial Power Refrigerators and Freezers 


International 1-160 series. GVW 
totings 14,000 to 16,500 ibs. Wheel- 
bases 130, 142, 154, and 172 in. 
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Better roads mean a better America 


INTERNATIONAL +> TRUCKS 


Standard of the Highway 


sa 
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QUALITY ELECTRICAL 


ACCURATE 
FRICTION TAPES 


Quelity mode of highes? 
grode rubber and finest cotton 
base. Affords moximum me- 
chenice! protection. Avoilabie 
in Stonderd and A.S.1T.M.- 
A.A.R. Specification grades, 


BLUEPRINT FOR KNOW-HOW! 


ACCURATE 
RUBBER TAPES 


Offers high elasticity, excel- 
lent cohesion, high dielectric 
strength ond super aging 
Quolities; made in both Stand- 
ord and A.S.1T.M.-A.A.®, 
grodes. 


ACCURATE 


TAPE TIPS: PLASTIC TAPE 
FOR ELECTRICAL MEN 


Using rubber tape that coheres without 
heat ox extra pressure, makes taping jobs 
easier, quicker. That's ACCURATE, and 
super aging means your “wraps” improve 
with age. Remember — friction or rubber, an Sees oes See 


tight? spots. Strong mechon- 
ACCURATE Tapes make accurate wraps! ically ond offers high diclec- 
tric strength. Recommended 
for use wherever plastic tope 
4s procticol. 
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@ GREATER HOLDING POWER 
Clamping force increases as load Increases. “Come- 


along” type grip minimizes human element in installa- 
tion. 


@ GREATER EASE OF INSTALLATION 


Can be placed on strand in a matter of seconds. Holds 
strand in proper position while nuts are being tightened. 


@ GREATER FLEXIBILITY 


Each size accommodates a wide range of strand diam- 
eters. Substantial savings in handling and inventory. 


@ GREATER ECONOMY si 


Low weight and cost per unit of holding power. PAX67 Clamp rated 
12,500 Ibs. Note relo- 
tive position of ports 
during tilting. Separat- 


ing Block and Clamp- 
<a> UNIVERSAL CLAMPS ng Plate romain poral 


This series of clamps offers same unusual SPECIFICATIONS 
performance characteristics with added 

advantage of equal clamping surfaces 

on both wires. Particularly recommend- 

ed on conductors or for general use * HHlustrated Hee" 


PAX64C occommodates where system standardization is desired. “nee WE Ret. oo ee ee 
Xi" dia. strands. ? an PANSIC Cesed on texte with aut Meltened to 65 


MALLEABLE IRON FITTINGS CO. 
Pole Hardware Division Branford, Connecticut 


. N. Y. Office: 30 Church St. 
Canadian Mfr. & Dist.; LINE & CABLE ACCESSORIES, Ltd. TORONTO 


ce ee, Pe Lot >. Postiand, Ore. ¢ james H. Drew Corp., In Ind. ¢ 
Bugle. Cup. lee fas ic Co., Chicago, Tl. *¢ 6B. H, McCoin, 


¢ J. B. Voight, Summerville, §. C. © 
, la. * O, a" wins’ Go. Dewoh. bach 
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meet the demand < 


past iron boxes like our is YS 8 and R 


Bverybody wants them | Atay is k 
for QZ. boxes are uly, ali 
from drawing board YK M a. 


to completed box f= #4 
Of course, increased production 


means revised PRICES _ Sees ‘ rie renee poxts 


— for your new price list today |! 
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CONDUCTOR SUPPORTS. 
CLAMPS AND FITTINGS 


DISCONNECTING SWITCHES | 


INDOOR AND OUTDOOR j 
HORN CAP SWITCHES | 
INTERRUPTER SWITCHES 


CUTOUTS AND, 
THERMO-RUPTERS 


DISTRIBUTION 
EQUIPMENT 


SWITCH OPERA INC 
hea 


HAS FORTIFIED EACH OF 
THESE CRITICAL POINTS! 


SUBSTATIONS 


original 2. Sealed Pressure Hinge Contact 
4 recog: weather-sealed, 
nized industry standard. Exhaus tacts ere always protected and clean 
tive design research co includes Continuous annular, constant _ electrical 
that the most effective jaw con contacts ENTIRELY ELIMINATE ANY 
struction is—beryllium copper for SECOND MAKE-AND-BREAK CON- 
strength and resiliency, and copper TACTS. 

contact fingers for high thermal 
capacity 


+ Hi-Pressure tan 


Enclosed, 
R&IE development now 


silver-to-copper hinge con- 


ha 2 ee 2 a) 
RUS Bead Be: 
HEAVY DUTY BUSES 


High thermal capacity enables these contacts 
to withstand more than twice the momentary 


This R&IE modern design provides 
inherent spring pressure, thereby 
eliminating back-up springs and 
associated sluggish contact action. 


AND YET, this unavoidable nec- 
essary make-and-break Contact, 
highly perfected as it is, IS MORE 
arene TO HAZARDS 
than— 


rating of the switch, without dama , THUS 
ELIMINATING ANY NECESSITY FOR 
INSPECTION. However, hinge contacts 
may be opened, inspected ‘and reassembled 
in minutes. 


R&IE enclosed and protected contacts 
carry current, REQUIRE NO BY-PASSING 
OF ANY PART OF THE HINGE. 


Why have more than one moke-and-break contact ? 


Hi-Pressure, Self-cleaning 


<i 


contact. 


GREENSBURG, PENNSYLVANIA 


ew 





ean ahi hal DIVISION a 





| 
RRB SD 


AUTOMATIC 
a oe ee 
2 


METAL CUBICLES 


TESTING DEVICES 


INTERLOCK 





takes stress 


~ better 


The Form-Fit design of Westinghouse Power 
Transformers has inherent advantages that no 
other transformer can equal for handling both 
surge and short-circuit stresses. 

The fact that the winding contains only a few 
coils of large plate area, results in the best rela- 
tionship between series capacitance and ground 
capacitance and gives, inherently, more uniform 
distribution of lightning surge across the wind- 
ing. This construction eliminates the need for 
shields, arresters or other internally mounted 
protective devices likely to cause trouble. As a 
result, operating hazards are minimized .. . 
design margins and safety factors are increased. 

Because short circuits set up, in all transformers, 
magnetic fields that tend to force high and low- 
voltage coils apart, Westinghouse Form-Fit Trans- 
formers are arranged with high and low-voltage 


coils interspersed, so that these forces, acting 
over broad areas, essentially balance each other 
and are reduced to absolute minimums. Further- 


more, because the core surrounds, supports and 


protects the coils, the mechanical strength of the | 


mass of core material is added to the strength of 


the case, providing an unbeatable combination to 
withstand all mechanical stresses. 

To all this, add the advantage of more efficient 
cooling, and the saving in installation cost 
because they are smaller and lighter than any 
comparable transformer, and you'll quickly see 
why it pays to specify Westinghouse Form-Fit 
Power Transformers. 

Ask your Westinghouse representative for fur- 
ther information, or write for Booklet B-4142A: 
Westinghouse Electric Corporation, P.O. Box 


868, Pittsburgh 30, Pennsylvania. J-70643 


ote MERU 
‘ former installed at West : Ag 

Penn Power Company's ie 

Mitchell Station. 
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important NEW features 


... to the many basic advantages of 


CONDULETS : TRAFFIC SIGNALS 
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have been added 
CROUSE-HINDS Ayah 


motor starter and circuit breaker CONDULET * 


You get all of them on the Model M52 


Model M52 EPC is the most flexible explosion-proof line 
starter and circuit breaker enclosure ever produced. The 
addition of 7 new features to the proven basic advantages of 
the EPC construction assures the greatest ease of, ,installation 
and maintenance. 

The exclusive basic advantages of the EPC Condulet have 
made it the world’s leading enclosure for housing motor starters, 
circuit breakers and combinations for use in hazardous locations. 

The basic advantages are: 

EASY INSTALLATION ... The use of a strong light-weight 
aluminum alloy and the unique three-section design makes 
it practical for an electrician and his helper to install the 
largest housing without the use of costly lifting equipment. 
The internal devices can be easily removed for pulling in the 
wires. 

THREADED JOINT CONSTRUCTION ... All joints are threaded. 
All operating shafts and bushings are thread-in-thread con- 
struction. This insures maximum safety, easy inspection and 


maintenance, and maximum corrosion protection. 
FLEXIBILITY . . . A large number of different enclosures can be 
assembled from the wide variety of sizes of bodies and covers, 
They are not only used for circuit breakers and starters but 
have proven adaptable for many othe: types of electrical 
equipment. The body has numerous conduit hubs for 
flexibility of installation. é 
COST AND TIME SAVINGS . . . The outstanding advantages” 
of the unique EPC Condulet over conventional explosion- | 
proof enclosures all add up to lower installed cost and lower } 
maintenance cost. 
All of these advantages have been available for years. 


Now Crouse-Hinds offers you 7 neu improvements to 
underline the basic advantages of type EPC Condulets and 


to save you more dollars and more man-hours than ever’ 


before. 


Built-in Push button stations available on line starters and combinations 
of line starters with circuit breakers — START — STOP, FOR — REV ~ STOP and 
HIGH — LOW — STOP stations for regular, reversing, or two-speed starters. 


Built-in selector switch is available on line starters and combinations of 
line starters with circuit breakers. Normally supplied marked HAND — OFF — 
AUTO or JOG — RUN — OFF, three-position style. Two-position selector switch 
or combinations of selector switch with START — STOP station can be supplied. 


Back conduit meereaee can be supplied by drilling and tapping the boss in 
the center of the back ... in addition to the four regular top and bottom hubs. 


(4) Protective Neoprene oils is available for the upper cover joint. Where 
EPC Condulets are exposed to unusually severe weather or corrosive con- 
ditions, this gasket provides additional protection. 


A new RESET lever with threaded shaft, rotating within a 
threaded bushing, provides easier and more positive operation of the 
reset mechanism. 


6) Horizontal through-feed conduit entrances are provided by 
drilling and tapping bosses on the sides of the Condulet body. 


@) Greater ease in wiring is provided by increased height in the 
center body section and by universal use of open framework mount- 
ings “s circuit breakers and starters in the new model M52 EPC 
Condulets. 


ALamd for YOUR copy of {Ri ML A, 2b F4 


Model M52 
Type EPC Explosion-Proof 
Condulet in 7, 9, and 11-inch 
body sizes 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 


on Albuquerque - iene ones nm — Buffalo — Chicago — Cincinnati — Cleveland — Dallos — Denver ~ Detroit - Houston — Indianapolis 
Kansas City — Los Angeles — Mil hee — Minneapolis — New York — Philadeiphio — Pitssburgh — Portland Ore — San bere 7 Seattle 
St Louis - Tulsa — Washington RESIDENT RE ee Albany ~ Atianto — Baltimore - Charlotte - New Orleans ~ Richmond Va 


AIRPORT ATS FLOODLIGHTS 


ELECTRICAL WORLD © August 25, 1952 





EXAMINATION OF MANY CABLES LAID IN TERMITE AREAS has given General Electric considerable 
data on this unusual subject. It is an example of the scope of information you can get when you come to 
General Electric with your wire and cable problems. 
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@ WIRE AND CABLE FOR ELECTRIC UTILITIES 


(Uhat we Pooned 
about Teumitec 


CAN HELP SOLVE YOUR CABLE PROBLEMS. 


In General Electric's extensive files of information 
about cable performance there is considerable data 
concerning the damage a termite can do to electric 
cable insulation. The termite was a serious problem 
to an electric utility in the South which recently 
came to us for help. The information we had avail- 
able, which was of great help in solving this util- 
ity’s termite problem, can be valuable to you if you 
are installing cable in areas where termites abound. 


This same utility also asked us about short-circuit 
coordination when relatively small-sized cables were 
connected to buses having high short-circuit capac- 
ity. The answer we furnished, in a form for easy 
cable selection, was prepared here in Bridgeport. 


In addition to this, we secured additional data 
from other General Electric plants for this utility 
where their cable questions were related to trans- 
formers and motors, circuit breakers, and other ap- 
paratus. Although the utility came to our Wire and 
Cable Department for a single coordinated answer 
ye ote scialeiiadae foe complete oes a TEMPERATURE-RISE obtained as a function of time o 
. ? ms / “ current for various cable sizes has been charted by Gene 
came from Schenectady, Pittsfield, Philadelphia, s 


, , Electric as a part of continuing studies to develop superior 
Lynn, Panama, and Bridgeport—an indication of coble. This information, and much more, has been made avail- 
General Electric’s reservoir of experience and infor- able by General Electric for the entire electric utility industry, 
mation on problems affecting electric utility instal- 


lation of electric cable and electric equipment. ending search to provide the right cable for the 


Answering diverse questions such as these is not ee os rich poets = — 
: . ° ou, Ww oO 
unusual for the Wire and Cable Department of serra ‘ ae Note ae ere io ot a = 
General Electric. Similar questions come to us every p care yee - oS a 


month from electric utility companies around the Construction Materials Division, General Elec- 
nation. These utilities have learned that our never- 


4 


os 


GENERAL @@ ELECTRIC 
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tric Company, Bridgeport 2, Connecticut. 
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I-T-E CIRCUIT BREAKER CO. 
Switchgear Division, Dept EW 
19th and Hamiiton Sts. 
Philadelphia 30, Pa 


Please send me the catalogs which | have checked: 
Catalog Section 1003 
Catalog Sections 1104, 1304, 1404, 1504 
Catalog Section 6004 





NAME 

TITLE 

COMPANY 

ADDRESS “ 
Citv..... ZONE 


_STATE___ 1-T-E CIRCUIT 


Canadian Mfg. & Sales 





ee 


1-T-E CAN SUPPLY INDOOR AND 
OUTDOOR EQUIPMENT IN RATINGS: 


15,000 to 100,000 amperes interrupting 
600 volts a-c, 250 volts d-c 

to 6,000 amperes continuous, a-c or d-c 
to 10,000 amperes continuous, d-c only 


Expansion or modernization of your electrical 
distribution system calls for detailed analysis. 
Before you can properly select your system 
and equipment, you must consider such impor- 
tant factors as load, power supply, circuits, 
protection, and reliability. 


This means getting down to fundamentals. 
And, fundamentally, system reliability depends 


on circuit breaker protection. That’s why it pays 
to think of your switchgear requirements first 
of all as circuit breaker applications. 


Follow these three simple steps when plan- 
ning your switchgear layout. You can then be 
sure that the circuit breakers you buy will 
provide the protection you need: 


@ KNOW YOUR APPLICATIONS —their load characteristics, protec- 


tion requirements, need for continuity of service; 
@ KNOW THE CIRCUIT BREAKER feotures and functions that will 


" satisfy all application requirements; 


® KNOW THE MANUFACTURER —his ability to help you solve your 
problems and provide the best breakers for the job. 


I-T-E experience and specialists are at your service. 
Your local I-T-E application engineer will gladly 


work with you on any switchgear problems. Get 
to know him. Give him a call—today. 


VOLTAGE SWITCHGEAR 


BREAKER COMPANY + 19'* AND HAMILTON STS. + PHILADELPHIA 30, PA. 


Eastern Power Devices, ltd Toronto « Export Sales: Philips Export Corp, N.Y. 17, N.Y 
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LAPP LINE POST 


All-time champion among trans 
mission insulators in point of service 
dependability ot duty up to 69 kv 
Its record, both on new construction 
and after reinsulation of lines to higher 
voltages, has been built on ability of 
Line Post to avoid leakage flashover 
to withstand lightning arcover and 
mechanical attack, its inherent free 


dom from puncture and cracking 


00) 1 8 


Tres), 


eh 


eae 
LAPP STATION POST 


In addition to the superior electrical 


and mechanical characteristics inher- 
ent in Lapp Post design, Station Posts 
also possess extra rigidity. Cap and 
base are externally attached for 
large-area low-intensity compression 
loading of porcelain, as contrasted to 
small-area, high-intensity loading of 
nested porcelain and metal parts in 


conventional pin-cap switch insulators. 


LAPP FOG-TYPE 
SUSPENSION INSULATOR 


For high-voltage lines in areas of 
severe contamination—salt fog, in- 
dustrial fumes, or dust—Lapp Fog- 
Type suspension units provide maxi- 
mum leakage distance per length of 
string—and for greater effectiveness 
of leakage distance, inch for inch. 
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Service dependability on lines sub- 
jected to severe contamination . . 


industrial smoke and fumes, dust, 

or salt fog . . . can be assured— 

without frequent cleaning of insu- 
lators—and without danger of failure from leakage flashover. 
Lapp Fog-Type design provides superior performance for trans- 
mission, switch and bus support because of two basic superiori- 
ties of design principle... 


Leakage flashover results from a contaminated 
surface which is not uniform—wet areas lower 
total resistance, so increase leakage current 
until voltage flashes over narrow shielded 
areas, precipitating flashover of entire unit. 
Compare developed uniform leakage surfaces 
of 66 kv Line Post (on left side) with that of 
conventional pin-type (right) where variation in 
conductivity is 3.6 times as great. 


Under heavy rain and 
wind, contamination 
rapidly flushes away. 
Fog-Type petticoats are 
so shaped and spaced 
that rain falling on one 
petticoat splashes and 
cleans the under side of 
the one above. Resist- 
ance increases, leakage 
current falls—uniformly 
and over entire unit. 


LAPP INSULATOR COMPANY, INC., LEROY, NEW YORK 
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SEEM LY, for Kaiser 


15 FOSTER WHEELER STEAM GENERATORS 
SERVE THE SOUTH’S BIG NEW 


For every pound of aluminum produced in this new 400,00,000 pound-per-year 
plant, Kaiser will need about 10 kwh of electric power. 


To meet this enormous, almost constant demand, Kaiser Engineers selected 
a plant consisting of gas-burning radial engines, and 15 Foster Wheeler ‘‘D’ type 
boilers to supply steam for the turbine-generators. 


These boilers, with a combined capacity of 3,375,000 Ib of steam per hr, 
are ideally suited to Kaiser's requirements for reliability, ease 
of operation and high availability. And they are a natural for use in the South 


where a temperate climate permits low-cost, semi-outdoor-type installations. 


This installation is another example of Foster Wheeler's ability 


to design and construct power-producing equipment to meet the needs of industry. 


PAR Re 


Cross-section of one of the 1 5 duplicate Foster 
Wheeler ‘‘D” type steam generators for Kaiser 
Aluminum. The regenerative air heater is not 
shown 


CAPACITY. —_ _225,000 ib per hr 
PRESSURE ‘ 7 900 psig 
FINAL STEAM TEMPERATURE. _____905 F 
TEMPERATURE FEEDWATER INLET ____350 F 
FIRING Natural Ges 


For information on your steam generation 
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Aluminum 


INDUSTRY AT CHALMETTE, LA. 


i 
f 
f 
: 


Aerial view showing first six boilers 
and six of the eight stacks under con- 
struction. Nine more boilers, now 
being fabricated, will be located 

in extension of the present line. 
Turbine room is to the left. 


requirements, write to: FOSTER WHEELER CORPORATION, 165 BROADWAY, NEW YORK 6, NEW YORK 


FOSTER @ WHEELER 
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Nps eallt | NCE upon a time there were six blind men, each of whom touched 


a different part of an elephant’s body and came up with six different descrip- 


tions of it. 


It might be well to remember this when considering the purchase of trans- 
formers, Unless the manufacturer considers the product's purpose objectively, 
it is quite possible that over-all performance will be sacrificed. Unbalanced 


design will not produce the efficient distribution system you are seeking. 


Moloney products are designed and produced with your needs in mind. Over 
50 years of experience in engineering, research, design and fabrication are 
combined to produce the best all-around transformers that you can buy. For 
better performance, greater reliability and less maintenance. .. specify Moloney. 


Taal PERFORMANCE 
| 
MOLONEY ELECTRIC COMPANY : ene 


SALES OFFICES IN ALL PRINCIPAL CITIES + 
70 


FACTORIES AT ST. LOUIS, MO. AND TORONTO, ONT., CANADA 
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EDITORIALS 


Should SEC Reshuffle Utility Systems? 


Can the Securities and Exchange Commission 
do a better job of combining utility systems than 
the utilities themselves? That is the basic ques- 
tion raised by Chairman Donald C. Cook in his 
proposal to study uneconomic situations in utility 
operating systems. 


All of the utility operating and holding com- 
panies will agree with Cook that, “It would 
indeed be a miracle if studies of such crazy 
quilts (utility systems in Ohio) did not bring out 
many opportunities for substantial economies in 
the areas served.” Cook’s illustrations of past 
integrations not only prove that utilities have 
recognized these opportunities but that such com- 
binations are carried out without governmental 


pressure, 


Certainly the integration of Ohio Public Serv- 
ice Co with Ohio Edison Co is a good example of 
the potentialities in this field. The expansion of 
the American Gas & Electric System in Ghio and 
Indiana is another case used by Cook in justify- 
ing his proposal. Arizona, North Carolina, New 
Jersey, New York, and almost every other state 
in the union can provide a recent example of an 
economical integration of companies and sys- 
tems. All of these business transactions were 
carried out in a free enterprise environment 
where private capital was risked for potential 
profit. 


Right now utilities in all parts of the country 


are studying many more situations that will pro- 
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vide savings through combined operations. If 
such studies are brought to light, immediate 
changes take place in stock values, employees 
become worried over their future opportunities, 
and local politicians, citizens, and profiteers go 
into action. It is hard to see why publicity, 
called for in Section 30 of the Securities Act, can 
do anything more than delay or even block eco- 
nomic combinations. Should the SEC choose to 
assist in the studies and promotion of these 
plans on a confidential basis, it might well 
provide a@ constructive force in the field of 


utility integration. 


However, we believe that in general free arms- 
length bargaining without government interfer- 
ence in matters of this kind will provide the 
most satisfactory solution. Why should we have 
an additional pressure from Washington on the 
little utility who wants to hold out against the 
big one? Smaller units have this advantage: 
They permit the top executives to maintain closer 
contacts with the communities and customers 


their companies serve. 


We can also visualize the disruption of present 
intercompany co-operative programs and inter- 
connections when absorption becomes a serious 
threat. Then the question of interference with 
state regulation presents another problem with 
which SEC would be faced. 


Giving SEC full credit for its good intentions, 
we will have to be shown why it should take on 


the job of reshuffling utility systems. 


Roe EI en 
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Getting Out the Pennsylvania 


Pennsylvama Power & Light Co is one utility which 
is doing its share to get the voters to the polls in November 


Twenty conteres eaders, selected from among non 


supervisory as we is Supervisory employees, have been 
trained to conduct meetings using the Harding College 
plan entitled “The Power of Your Vote.” 

By Aug. 12 the conference leaders had conducted 119 
employee meetings in the company's 9,500-sq-mile terri- 
tory. Practically every one of the 6,500 employees attended 
one of these meetings on company time 

Collateral aids to the program consist of messages from 
Pres Charles E. Oakes, bulletin board posters, pamphlets, 


and discussions in various departments 

The company is now making the program available 
to outside groups. More than 25 presentations have been 
made to civic and service clubs. And the company is lend- 
ing the script and flannel-board material to groups and 
training their representatives to spread the message of good 
citizenship, One organization has 40 meetings scheduled. 

At right William McCulley, a company representative, 
is pictured making his presentation to the Lancaster Junior 
Chamber of Commerce which is working with the city’s 
Register and Vote Committee 

There is still time for other utilities to 
examplk 


follow this 


Ash Handling and Disposal 


Some attention is always given to handling and dis 
posal of slag and ash when a plant is designed, but trends 
point to need for much more attention Some operators 
even go so far as to say that the one really unsolved operat 
ing problem in the plant is that of coping with the non- 
combustible ingredient of the fuel. Nor is the task inside 
the furnace and in the tube banks the crux of the problem 
In fact boiler and burner designs for control of combustion 
‘long with soot blowers have contributed to simplification 
of that segment of the task 


Such “beefing” as there is has swung toward the handling 


ind disposal of the ash after it leaves the combustion area 
Shall it be sluiced away or hoppered and hauled way? 
Where can it be deposited or who wants it? Has the 


hhole already been filled far ahead of the estimated 20 


2S year life when the site and initial plant capacity 
were fixed? 

Some even shudder when they think ahead about the 
predicted tripling of peak load and the accompanying 
tripling of ash volume. This relation promises to hold 
because any further improvement in thermal efficiency 
bids fair to be countered to a considerable extent by a rise 
in load factor. Meanwhile, there is growing pressure to 
extract more of the ash within the plant and pass less to 
the atmosphere 

In short, the operators want the designers of future 
plants to give proportionally more thought to the day-in 
and day-out job of handling and disposing of increasing 
volumes of ash. They know the designers will be critical 
about the condensing water supply when the site is chosen 
Nor have operators much worry about designers providing 


adequate facilities for handling and storing the coal. But 


72 


they do wish they could have better assurance that new 
solutions will be devised to deal with what is left over after 
the coal has been burned. 


Long-Range Fuel Planning 


Probably few utilities worry much about the source ol 
fuel over the whole life of a new power plant. That was 
not too serious an attitude when plants grew relatively 
slowly and there were alternative supplies usually in pros- 
pect. Growth now, however, is so rapid and the step-up in 
fuel consumption so lively that every plant should have a 
20-year program of choices to fit any eventuality. Eventu- 
alities are certain if recent years have been any index of 
the future. Gas and oil have been increasingly available, 
but they, too, are subject to physical and human interrup- 
tions just as coal has been and promises to continue to be. 

These interferences may be more frequent as these three 
fuel industries become conscious of the greatly increased 
dependence of an expanding utility industry on fuel. An 
estimate has been made and will shortly be published to 
show that the power companies will be burning 300 mil- 
lion tons of coal per year by 1970. Will the coal industry 
have miners or be mechanized enough for that added out 
put? Will other users continue to shift to other fuels and 
release coal for power purposes? Will the gas and oil sup- 
plies meet those shifted demands indefinitely? 

The issues are certain to persist. Designs will hardly be 
economical in the long run unless they have been made 
with possible emergencies considered. What those exigen- 
cies can be are just as important to estimate in detail as 
where the load will develop, how much it will total, and 
what will be its characteristics. 
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THE ELECTRICAL WEEK 


The Issue’s News Highlights—-A last-minute change in sites 
by AEC on its Ohio gaseous diffusion plant has caused 
some delay in signing of a power supply contract with 
Ohio Valley Power Corp. Things are moving smoothly 
now, and agreement is expected in a week or two. 


Alcan has spun the first unit of a 540,000-hp, twin- 
dam installation on the Peribonka River in Quebec. The 
new power will increase output of the company’s Arvida 
smelters by about 50,000 tons a year. 


Harrison Williams, utility financier, has won reversal 
of a $12-million judgment against him in a suit brought 
by trustees of the bankrupt Central States Electric Corp. 


Latest from Washington—Group of Minnesota electric 
co-ops are discussing possibility of transmission loan with 
REA officials . . . Control agencies will not have an 
accurate picture of the effects of the steel strike on heavy 
equipment manufacture before September . . . Govern- 
ment personnel cuts are beginning to hit NPA electrical 
divisions. Electrical Equipment Division will let ten civil 
service workers go this month leaving only 61, and 
Engine and Turbine Division will let six go, leaving 40. 


TVA is considering using 250,000-kw steam gen- 
erating units for its Gallatine Plant... A new NPA 
direction seeks to reduce temporarily the permissible 
inventories of certain steel items held by electric util- 
ities... . Interior says it has not expressed the belief that 
Arizona is entitled to the Colorado River water it will 
need for the Central Arizona Project, although Interior 
has granted rights of way for one portion of the project 
(EW, Aug. 11, p 112). . . Electric power needed for 
AEC expansion may cause some rather extensive shuf- 
fling of heavy equipment order boards. 


Citizens Utilities Co, Greenwich, Conn., is acquiring elec- 
tric facilities adjacent to its own system in northern 
Vermont. The company will purchase the electric prop 
erties of Blair Vermont Plywood Co for $65,000, which 
will add 600 kw to its hydro capacity. Citizens also will 
pay $200,000 for electric facilities of the village of 
Barton, Vt., including 1,400 kw in hydro capacity and 
transmission and distribution lines. 


Consolidated Edison has put back in service a 160-Mw 
turbogenerator at its Hell Gate Station which came off 
the line last February. Repairs included rewinding and 
rebuilding of both the high pressure and low pressure 
generator and extensive work on the turbine. 


Total steel production for the first seven months of 1952 
was 46,637,256 tons, 14,351,224 tons less than in the 
same period of 1951. In the first quarter of this year 
production was running 1.5 million tons ahead. 


Wisconsin Power & Light has asked FPC authority to 
merge all of the electric operating facilities of Nekoosa- 
Edwards Light & Power Co into its system. Wisconsin 
P&L proposes to pay $300,000 for the facilities, subject 
to certain adjustments. 


Whatcom County PUD apparently is out of proposed joint 
purchase of Puget Sound P&L facilities by seven Wash- 


ELECTRICAL WORLD @ August 25, 1952 


ington PUD's. Whatcom, which has delayed its decision 
on whether or not to join the other six PUD’s for some 
time, has hired consulting engineers to study the pur- 
chase but Puget Sound and fiscal agent for the six 
PUD’s have refused to give them access to data on 
property valuation. The six PUD's are reported drawing 
up a new purchase plan. 


Construction— Florida Power Corp reports that its 30,000 
kw Swanee River steam plant scheduled for operation 
this December won't go on the line until April 1953 
because of steel strike . . . Pennsylvania WAP has started 
preliminary work on expansion of its steam plant at 
Holtwood, Pa. The new addition will include a 66,000- 
kw turbogenerator and, according to Foster Wheeler 
Corp, the largest coal-fired anthracite steam boiler in 
the world. The boiler is rated at 700,000 Ib per hr, 945 
psi, 905 F. 


Labor—Employees of Detroit Edison Co, members of 
Utility Workers Union of America, ClO, have taken a 
secret strike vote reported favoring a walkout by a 10-to-1 
margin to bolster their bargaining demands. Contract 
which ran out July 31 has been extended to Aug. 31... 
Vepco grants 1,200 workers an 8% pay boost effective 
Oct. 1. 


Governor Williams of Michigan appoints a three-man 
fact-finding panel to settle labor dispute between Mich- 
igan G&E and CIO union at Ishpeming, Mich 
Public Service Co of Indiana and IBEW, AFL, sign two- 
year contract providing for 7% wage increase retroactive 
to May I, and wage reopening talks May 1, 1953. 


From the Southeast—Florida Power Corp reports that 
appliance dealer sales totaled $1.6 million in June 1952 
compared with $800,000 a year ago . . . Tampa Electric 
completes second mercury-vapor, high-level 66-lumen 
series unit street lighting installation in Tampa 


Rates—Jamestown asks New York PSC approval to boost 
rates to residential users by 17.8%, all-purpose users 
17%, and industrial users 20.81% Those objecting 

to recent increase in commercial rates by Consolidated 

Edison have been given until Oct. 1 by New York PSC 

to file petitions for a rehearing of case. 


Bureau of Reclamation is studying the possibility of creat- 
ing a 65,000-acre irrigation project in Washington par- 
tially financed by power revenues from Chief Joseph 
project. Congress authorized the study this year, but 
legislation still is needed before any contruction work 
can begin. 


Financial—Texas Utilities Co votes a dividend of 47¢ a 
share on common, payable Oct. 1, compared with 42¢ 
previously Citizens Utilities will pay dividends 
quarterly instead of semi-annually beginning next year. 

Ernest R. Acker, president of Central Hudson Gas & Elec- 


tric, is chairman of an EEI committee to formulate plans 
for celebration of Diamond Jubilee of Light in 1954. 


Obituary—Whipple Jacobs, president of Phelps Dodge 
Copper Products Corp since 1949, died Aug. 19. 
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WASHINGTON COMMENT 


JESSE MOCK 


With President Truman voluntarily demoting himself t 


buck private in the rear ranks” of the Demo 
members 
low level 
This situation partially accounts for the 


present 


ratic campaign for the presidency, his Cabinet 


nd other subordinates are put at a very indeed 


relative calm 


hat has descended over the federal agencies dealing with 


lectric 


power. Practically 


no controversial power matter 
ss arisen within the federal government during the past 


ix weeks or two months. It is enough to make electric 


tility men—both public and private—a little uneasy 

\ Victory Would Be Job Insurance . . . The explanation 

«ls down to this: Democrats who man the federal agencies 
re depending on another victory in November to help 
‘m retain their jobs 
v Adlai 


ther 


They are looking to their nominee, 
Stevenson, to call the plays that will bring 
triumph 


Or if he has 


oves on the part of federal power agencies 


Democratic Thus far he 


hasn't called 


plays they haven't involved controversial 

There 1s reason to believe that the new “buck private” 
nd his subordinates are not entirely pleased with the slow 
tart that They 
and the sooner the better 
why Mr Truman dispatched 
of his aides to Stevenson's Springfield camp when 
It should be of 
these aides is David Bell 
one of the President's legmen on matters involving 


Governor Stevenson 1s 


making want a 


ittle action of the 1948 variety 


It becomes clearer, then 
counk 


the governor visited Washington recently 


particular interest that one of 
who 1 


ectric power 


Bell has been White House liaison man on the contro 
water resources policy proposals which President 
n has promised to present to Congress 


the the 


These pro 


grew out of report of President's Water 


Resources Policy Commission which called for compre 


nsive federal hydro-electric developments 


Stevenson's new helper also handled many of the White 
Hou 


lurin 


issignments on the St Project 


This has involved keeping an eye on 


Lawrence Seaway 


the past vear 
Congressional developments and negotiations with Canada 


n the power facilities connected with the proposed seaway 


Power Issue Could Make Campaign Fodder 


Washineton-Sprinefield liaison works smoothly, it 
+} 


If th 
may be 
it some of the federal agencies will begin swinging into 
chon soon to help provide campaign fodder for Steven 
mn. Whether 
ndary issue may well depend on actions taken by federal! 


rencies between 


power development becomes even a sec 


and November 
1948 


now 


Things were different in 


With 


session of 


Truman the 


rominee, he called a 


special 


asked for 


plant of 


Congress and 
the New 
Valley Au 
Army Corps 


among other things money to beein 


Johnsonville the 


thority He 


steam Tennessee 


also asked for $32 million for 


of Engineers 


projects, many of them involving hydro 


electric facilities 

Looking back on the 1948 campaign recalls that 
all of the federal agencies were trying to get in 
on the act—or at had election-year 
The Bureau of Reclamation was hollering for 
more money for projects then underway. Rural Electri- 


a large contro- 


one 
nearly 


least their actions 


significance 
fication Administration 


Was negotiating 


74 


versial loan to a South Carolina transmission cooperative. 
Southwestern Power Administration was negotiating power 
contracts with preferred customers. Federal Power Com- 
mission began working off a number of rate increase 
applications made by electric utilities. And President Tru- 
man was in no mood to compromise on federal construc 
tion of St. Lawrence power facilities. 

Judging by past performance, the 
Washington ts temporary 


present calm in 


TECHNICAL NOTES 
ARCHER E. KNOWLTON 


Grounded distribution systems are more vulnerable to 
lightning and wind than the ungrounded. Ratio of faults 


more than 2/1 
Power plant noise usually falls between 80 and 120 decibels 
above the accepted threshold of 10-16 watts per sq cm 


Excess voltages, both 60 cycle and impulse, are proving 
lower than was assumed when basic insulation levels were 
set. Standards can be lowered to reflect substantiating 


experience, particularly with today’s dependability of ar- 
resters 


Contact with de-energized (but normally energized) con- 
ductor while simultaneously in contact with grounded 


conductor is a hazard. Do 


case ol linemen 


inviting a 
understand why? 


Cable-splicers seem to prefer using a nitrogen tank to test 
joints rather than a hand pump 


Gas recirculation can improve net heat rate by 2% when 


it is used to help maintain high reheat temperature with 
decreasing load 


Francis turbines are trending toward use for higher heads 


und toward increased specific speeds for given heads 


Germanium crystals are ineffective for transistor use unless 
the arsenic impurity is reduced to less than one part in 
100 million. Irradiation permits such highly refined detec 
tion and measurement 


Main gas transmission pipelines in U.S.A. amount to 
100,000 miles and require 3,500,000 horsepower of com 
pressors for pumping. Power requirements will double in 
less than 20 years 


Voltage regulation is usually viewed from the angle of im- 
proved service. It offers benefits of revenue increase and 


system economy too often omitted from the figuring 


Spiral cases for Francis turbines when welded save about 
14% in overall weight and 13% in total cost of the turbine 


Detector tuned to 2,000 cps will pick up slot discharges 
from generator coils but not be sensitive to the (higher) 
frequencies associated with ionization of the voids in the 
coil insulation 


Size and cost of a capacitor varies almost inversely with 
the square of the voltage strength of the dielectric between 
its conductive surfaces. 
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STATISTICS 


Fi one of kwhr 


8.1 

79 
77 
75 
73 
7.1 

69 
67 
65 


Output Week Ended Aug. 16—7,626,608,000 Kwhr 


Per Cent Change From Previous Year 


New Mid Cent West 
Eng. Aticn. Ind. * Cent 


+10.7 


5.9 
+6.1 + t +7 
5.4 +6 


Electric Power Statistics 


Peak Loads (Million Kw) 
Capacity (Million Kw 
Production (Billion Kwhr) 


South- South 
east Cent. 
+155 +114 
+13.3 +8.7 
+152 +163 


Latest 
Month 


67.0* 
17 46 
31.53 


Hydro 
Fuel 
Fuel Consumption 
Coal (Million Tons 
Oil (Million Barrels 
Gas (Billion Cu Ft) 
Sales (Billion Kwhr) 
Residential 
Commercial 
Industrial 
Other ... 
Net Income Class A & B Companies 
($ Million) .. 
Estimated Dec. 52 Peak ‘(Million Kw 
Kwhr per Residential Customer 
(12 Month Average). . 
Revenue per Kwhr Residential Service 
(12 Month Average). . 
Canadian Production (Billion Kwhr 


Business Statistics 


FRB Industrial Production Indext tt 

Gross National Product Annual Rate 
($ Billion) 

E. W. 5 Industry Production index 

ENR Construction Cost Index? t 

BLS Consumer's Price Index 


9.16 
22.37 


7.66 
3.91 
89.29 
27.94 
7.52 
4.74 
13.83 
1.86 


69.83 
80.0 


2,078 


2.78¢ 
5.33 


204 


339.7 
96.9* 

122.7 

189.6 


NEMA Insulation Materials, Sales Indext 
NEMA Electric Appliance Sales Index? 
NEMA Household Refrig. Sales Index? 
Metal Prices (Aug. 18 

Copper, Conn. V., Ib 

Lead, N. Y., Ib 

Zinc, prime Western E. St. Louis, Ib 

Tin, Straits, qual. N. Y., Ib 

Aluminum, ingot, base price 

Nickel, base price 

Steel, billets, Pitts., ton 

Steel, scrap, No. | heavy, Pitts., ton 


* Estimated. 11936=—100 tt 1949=100 
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517 
219 
132 


$ .24% 
16 
14 

1.21% 
20 
562 

59.00 

45.00 


ttt 1937-39= 


Rocky 
Mount. 
+9.3 +1 
+12.4 +1 
+7.9 +2 


Preceding 
Month 


65.9 
77.0) 
31.82 
9.69 
22.13 


8.01 
3.72 
76.99 
28.33 
7.91 
4.74 
13.85 
1.83 


68.24 
80.2 


2,066 


2.79¢ 


121% 
19 
56% 

56.00 
45.00 


Pacific 
NW 


Sw 
+5 
+7 
+6 


a 0 
1 9 
4 0 


Year 
Ago 
62.4 
72.30 
29.84 
8.02 
21.82 


— | 
—Whan US @ 


WOhWAW UO 
ONS @OUNS OD 


“J 
@ 
@ 


56.00 
45.00 


100 (Unadjusted) 


‘52 Utility Construction 
Now Over $738 Million 


Construction by privately owned 
electric utilities totaled $738 million 
during the first half of 1952 

This estimate, prepared by the De- 
partment of Commerce, includes the 
erection, maintenance, and repair of 
immobile structures together with 
service facilities which become integral 
parts of structures and are essential 
to their use for any general purpose 
It includes construction with REA 
funds. 

This estimate does not include tur- 
bines, generators, switchgear and their 
installation. 

It does include, however, both un- 
derground and overhead transmission 
and distribution lines. 

The department estimated, shortly 
before the steel strike, that during 1952 
outlays for all types new construction 
would set a new record of over $32 
billion. 


Estimated New Construction Activity 
(Millions of Dollars) 


1951 1952 


21,684 21,295 
10,973 10,850 


Private, totel 
Residential 


Nonresidential 

Farm 

Utility 

All other private 
Public, total 

Residential 

Nonresidential 

Military 

Highway 

Sewer and water 

Public service enterprises 

Conservation and devel 


opment 
All other public 
Total New Construction 


At that time volume of 


5,152 
1,800 
3,695 
64 
9,341 
595 
3,471 
1019 
2,400 
706 
213 


860 
17 


31,025 


4,680 


32,175 


new con- 


struction by electric companies was 


expected to 
This would be a 


reach $1,640 
24% 


million 
increase over 


the $1,319 million of new construc 
tion added during 1951 


Privately Owned Utility Construction 
(Millions of Dollars) 


Telephone & telegraph 
er 


Total... . 


1951 


1,319 


399 
487 
1,490 


3,695 


1952 
1640 
400 
550 
1,335 


%% 
chenge 
+24 


+13 
10 


3.925 +6 


Confusion resulting from the steel 
strike and the resulting shortages have 
made it impossible to revise this esti- 
NPA officials do, however, 
generally foresee no serious drop in 
the volume of 


mate. 


construction activity 
scheduled for this year. But sched- 
uling is one thing; construction is 
another. There is no doubt that the 
strike has delayed many jobs 


wo 


er 


Derr we 


erty soy trea n 





ES ag 


i yi aaa: 


The government has picked the place* ...... and the executives** who 
will direct construction of the Ohio gaseous diffusion plant. A 15-company group 
will supply all the power. And in Washington, an .. . 


AEC Pact Is Near After a Site Delay 


\ last 


Energy 


minute shift by Atomic 
Commission in choosing the 
Ohw Valley 


has slowed 


site for its gaseous dil 


fusion plant negotiations 


for electric power 


' to supply the new 
installation 
However 


AEC 
pect the contract with the 15S-company 


negotiators still ex 


Ohio Valley Power Corp will be ready 
for signing within a week or two. It 
is contemplated that the company will 
supply the entire 1.8 million-kw ca 
AEC 


between 


pacity needed to meet the load 

Preliminary 
AEC 
based on the assumption that the AEC 
plant would be about 15 miles above 
Cincinnati on the Ohio River. When 
AEC picked the Scioto 
River in Pike County, the 
take 


supply 


negotiations 


and the power corporation were 


site on the 
company 


wanted to look at its 


another 
plans to the diffusion plant 
irom two power stations it had tenta 
tively planned to build on the Ohio 


River 
slated to be built 


The larger of these plants was 

in southeastern In 
Kentucky and Ohio 
Ihe smaller was to be built 
in the Portsmouth, Ohio 


diana near the 
borders 


area 


AEC Secrecy ... In announcing the 
Pike AEC 
plain why previously 
had been 
possible real estate exploitation, AEC 


County site, did not ex 
considered sites 
Because of 


not chosen 


kept its site plans a secret until it made 


76 


the final announcement early this 
month (EW, Aug. 18, p 10) 
Company spokesmen were not pre- 


pared last whether the 


week to say 
shift of the AEC 


a shift of the power plant sites 


site would also mean 
One 
engineering source intimately familiar 
with the situation opined there would 
be no substantial change in the com- 
pany’s general construction plans. 

Barring changes in 
plans, the Ohio Valley Power Corp 
generating plants will stack up some- 
thing like this: 


engineering 


Largest will be in southeast Indiana 
on the Ohio River. It will have seven 
200,000-kw steam turbine generators 
Total capacity of 1.4 million kw will 
only to TVA's 
Shawnee Plant, which will be axpended 
to more than 1.5 million kw 


be second in size 


AG&E Action . . . American Gas & 
Electric Service Corp is to build the 
Indiana plant for Ohio Valley Power 
Corp. It will be enclosed in accord- 
ance with most of the generating plant 


* THE PLACE: Lone business establishment 
in Sargents, Ohio, is at the center of AEC's 
prospective gaseous diffusion plant. U. § 
Route 23 is shown in the foreground 

** THE MEN: Gordon Molesworth, mana 
ger at Oak Ridge atomic energy project, talks 
over plans for the new plant with Kenneth 
Dunbar, manager of the Ohio project 


structures of American Gas & Electric 
Co subsidiaries 

The plant to be built on the Ohio 
near Portsmouth is to have an installed 
capacity of 800,000 kw, which means 
it will have 200,000-kw steam 
believed 
will build this 
plant, using semi-outdoor construction 
such as it is now using at Joppa. 

Turbo-generator units will be of 
conventional design and are to be built 
by Westinghouse Electric Corp and 
General Electric Co. 
Engineering-Superheater, 


four 
turbine generators. It is 


Ebasco Services, Inc, 


Combustion 

Inc, and 
Babcock & Wilcox Co are to supply 
the boilers. Just how many units each 
of these four companies are to fur- 
nish could not be determined last 
week, although order board space has 
tentatively been allotted for the huge 
equipment 


High Voltage Lines ... Primary trans- 
mission between the two power plants 
and the AEC plant will be 330 kv. It 
is expected that at least a part of the 
interim power, which the 15-company 
group will furnish AEC pending com- 
pletion of the two plants, will be 
transmitted on 330 kv lines now oper- 
ated by American Gas & Electric. 
Other interim power will probably be 
supplied conventional 230 kv 
lines 


over 


Most of the generating capacity 
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from the two new plants is expected 
to come on the line in 1955, but a part 
of it will not be off before 1956. If 
there should be conflicts in scheduling 
the production of heavy equipment, 
the Ohio Valley plants will probably 
have to take a back seat to expansion 
of power plants to serve the AEC Oak 
Ridge and Paducah installations. 

There was at least one other hurdle 
to clear before construction can get 
under way on the power plants. Secur- 
ities and Exchange Commission, which 
has jurisdiction over corporate struc- 
ture and financing of the Ohio Valley 
Power Corp, must give its consent to 
the venture. However, SEC previously 
cleared the way for organizing and 
financing Electric Energy, Inc, which 
is similar in structure to the Ohio cor- 
poration. EEInc is to supply power 
for the Paducah, Ky., AEC gaseous 
diffusion plant. 
Fairly Certain .. . There is every indi- 
cation that SEC will also consent to 
the plan of the Ohio company and 
postpone ull more normal times the 
gathering of extensive 
quired by the Holding Company Act. 

The two large power plants, costing 
about $400 million, will be about 95% 
debt-financed, largely through loans 
from insurance companies. Common 
stock would be held by the 15 com- 
panies which will construct and oper- 
ate the generating facilities. It is un- 
derstood that interest rate on the loans 
will probably be about 342 %. 


evidence re 


FPC Publishes 3 Maps 
Showing Power Facilities 


Three new maps showing principal 
electric facilities in South Carolina, 
Wisconsin, and in the Maryland-Dela- 
ware-District of Columbia area have 
been published by Federal Power 
Commission. 

The commission already has pub- 
lished maps of electric facilities in 19 
other states. All the maps are repro- 
duced in several colors on a scale of 
20 miles to the inch, and are approxi- 
mately 21 by 28 in. in size. 

Copies of the state maps may be 


DPA Pushing Plant Dispersion 


Agency requires utilities to submit statement on plant 
distribution as part of application for rapid tax amortization 


Defense Production Administration 
is using its rapid tax amortization pro- 
gram to help push industrial disper 
sion of electric utility projects 
August, DPA has re- 
quired utilities to submit a statement 
on dispersion as a part of each appli- 
cation for rapid tax amortization. 
This statement, known as Appendix 
B, must be signed by the local indus- 
trial dispersion organization. It is 
designed to furnish DPA with infor- 
mation needed to enable it to deter 
mine in what manner the national 
dispersion criteria are being met by 
construction of the new facility. If 
there is no local dispersion organiza 


S.nce early 


tion, the applicant must supply certain 
data on the Appendix B form fur- 
nished by DPA. 


Other Applications . . . The new re 
quirement also applies to facilities for 
which a company is asking recon- 
sideration of its tax amortization ap- 


plication after once having been denied 
amortization. Appendix B also must 
be filed by utilities requesting an ex- 
tension of time within which to begin 
construction of which 
been 


facilities for 
rapid tax amortization has 
granted. 

Appendix B is required to be filed 
only if the cost of the facility is esti- 
mated at $1 million or more. 

To permit expeditious analysis of 
applications, the customary applica- 
tion form (DPAF-2) and any requests 
for reconsideration or extension of 
time may be filed with a statement 
that appendix will be submitted to 
DPA not more than 30 days later. 

DPA will not issue a certificate until 
Appendix B has been received. 


Handbook Available .. . 
been no change in procedure for sub- 
mitting the applications except for the 
addition of Appendix B. For further 
information about the national indus- 


There has 


They Ate a Dubuque Boiler Dinner 


ae SAG ARLES INET) ARO ORISSA IIO A 


Fate ee a 


ere ae 


purchased from the Publications Divi- 
sion, Federal Power Commission, 
Washington, 25, D. C. for $1 each. 
Order numbers are M-33 for the South 
Carolina map; M-34 for Wisconsin; 
and M-35 for Maryland-Delaware- 
District of Columbia. 


Dubuque and East Dubuque (Ia.) City Councilmen were put in a boiler 
recently by Interstate Power Co and served shrimp dinners. Better now than 
in the fall, when the dining area will be a warm 2,400 deg F. That’s after the 
25,000-kw addition Interstate’s publicity men were dramatizing goes on the 
line. Inside the new boiler in the Dubuque Plant wasn’t such a bad place to be 
when the picture was taken: engineers had rigged a platform for the tables, 
leaving space underneath for half a ton of ice 
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trial §=dispersion 


Electric 


Detense 
Administration sug 
gests utilities refer to a handbook pub 
lished by the Commerce Department 
litled “Industrial Dispersion Guide 
book for 


program, 
Power 


Communities (Domestic 


Commerce Series No. 31, f S. De 


partment of Commerce), the pamphict 


may be purchased for l0¢ trom 


Superintendent of Documents, U. § 


Government Printing Office, Washing 
ton, D. ¢ 


PUD Stakes Claim 


Asks FPC for permit at Priest 
Rapids, Wash., although Corps 
plans to build there 

A Washington public utility district 
has indicated it is interested in build 


ing the $250-million Rapids 


Hydroelectric though 


Priest 
Project even 
Congress has authorized its construc 
tion by the Army Corps of Engineers 

Public Utility District No. 2 of 
Grant County, Wash., has applied to 
Federal Power Commission for a 24 
month preliminary permit for the huge 
River project. If 


would 


Columbia granted 


merely give the 
holder priority at the site while con 
ducting surveys 


the permit 


and investigations 
necessary to prepare an application for 
an FPC 

The 


because 


license 
PUD application is unusual 
other public agencies gen 
erally stick to a “hands-off” policy on 
projects authorized by Congress. How 
ever, before federal construction can 
get underway Congress must appro 
priate funds specifically earmarked for 
the project 

FPC has made no decision on the 
application, and even if the permit 
should be issued there is no commit- 
ment on the part of FPC that a license 
can or will be granted for the Priest 
Rapids Project 

Federal construction was authorized 
by Congress in the Flood Control Act 
of 1950. There appears to be a legal 
question as to whether the authoriza 
tion precludes any non-federal agency 
from development of the site 

In its application, the PUD pro 
posed that power developed at Priest 
Rapids be used to supply requirements 
of agricultural and industrial develop 
ment in the Columbia Basin Irrigation 
Project now being constructed by Bu 
reau of Reclamation 


78 


Chute-du-Diable Dom, under 
water from . 


construction on 


Peribonka River in Quebec, discharges 


First of 10 New Alcan Units 


When completed, 540,000-hp hydro installation will boost 
output of company’s Saguenay system by 25% 


Aluminum Co of Canada last week 
spun the first of ten new 54,000-hp 
generators being installed on the Peri- 
bonka River about 400 miles northeast 
of Montreal. The 
boost by 25% output from the 
Valley power system in 
Quebec, second largest hydroelectric 
development in North America. 

The Peribonka that digs a 
bed in the sand) plunges down 200 


new installations 
will 


Saguenay 


(river 


miles from its headquarters above the 
SOth parallel into Lake St. John, from 
which the Saguenay flows into the St 
Lawrence 

and 
alu- 
It owns the Saguenay 


Alcan is the world’s largest 


lowest-cost producer of primary 


minum ingot 


system with its parent 
Aluminum Ltd, Montreal. 
New power from the Peribonka will 
enable Alcan to run its four Quebec 
aluminum smelters at full capacity 
(496,000 tons) this year for the first 
time without buying outside power. It 
is expected that total capacity will be 
boosted to 550,000 tons in 1953. 


company, 


Twin Sites... 
generators are at 


Five of the new 
Chute-du-Diable, 
where construction began in Novem- 
ber 1950; the others, 14 miles down- 
stream at Chute-a-la-Savane, begun 
May 1951. Electricity will start flow- 
ing from Chute-du-Diable’s four other 
generators at 


three-week intervals. 
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Savane will deliver power early next 
year 

The new generators are not housed 
in conventional buildings. They are 
being lowered into the concrete of 
the dams themselves. Chute-du-Diable 
required excavation of 673,000 cu yd 
of rock and the pouring of 343,000 
cu yd of concrete. 

At Savane, 535,000 cu yd of rock 
were dug out and 391,000 cu yd of 
concrete poured. 


Big Gang . . . Seven thousand work- 
men were employed to build the two 
power projects. A 25-mile highway 
had to be built through timber-studded 
country from the nearest village to the 
dam sites. Then an entire community 
was erected for the construction gangs. 

Work goes on around the clock 
throughout the year, though winter 
temperatures on the Peribonka drop to 
40 deg below zero. 

Cost of Alcan’s power expansion 
in the Saguenay Valley is about $120 
million. Primarily because it generates 
its own electricity, Alcan’s aluminum 
production costs are from 2 to 4¢ a 
pound below those of Alcoa, Kaiser, 
and Reynolds. It takes nearly 10 kwhr 
to make one pound of aluminum. 
Saguenay power costs Alcan slightly 
less than one mill per kwhr. U. S 
aluminum producers’ costs are two to 
four times as high 


Sells Some . . . Alcan now sells about 
15% of its Saguenay power output. 
The Saguenay system includes five 
dams and three powerhouses: Isle 
Maligne, built in 1925 with a capacity 
of 540,000 hp; Shipshaw No. 1 in 
1932, 300,000 hp; Shipshaw No. 2 in 
1943, 1.2 million hp. 

The two new Peribonka plants will 
put power into the network that sup- 
plies the company’s smelter at Arvida, 
Quebec, largest in the world. The 
smelter is an important source of 
aluminum ingot for the United States. 
Last year this country imported more 
than 100,000 tons of Canadian Alumi- 
num. 

Bauxite for the Arvida plant is un- 
loaded from ships at Port Alfred, 30 
miles east of Arvida. The ore is then 
chemically processed at the sprawling 
plant to give alumina. Usually four 
pounds of bauxite yield two pounds of 
alumina. This combined with other 
minor substances and “treated” with 
10 kwhr of electricity, produces one 
pound of aluminum. 


COREE AEE ENRON 4 AR Aeneas aetens 


... to make power at Chute-a-la Savane 


Powerhouse and transformer section of Aluminum Co of Canada’s Chute-du- 
Diable hydroelectric development on the Peribonka River, Quebec, is shown 
under construction in the upper picture. One of this plant's five 54,000-kw 
generators was placed on the line recently at a special ceremony attended by 
officials and newspaper men. 

In the lower picture, the newspaper group gets its first look at a sister dam 
at Chute-a-la-Savane, downstream from Chute-du-Diable. Each project will 
have an eventual capacity of 270,000 kw. This will be added to the 2.1 million 
kw in Alcan-Aluminum Ltd’s Saguenay system supplying power to aluminum 
smelters in the district. 
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Missouri Basin Power Pact 


Consumers Public Power District signs ten-year contract 


with Reclamation for delivery of energy from federal projects 


Consumers Public Power District of 
Columbus, Neb., has signed a ten-year 
Bureau of Reclamation 
the 
furnish electric 


River 


contract with 
will 
Mis 


svVvs 


under which federal agency 


power from the 


souri Basin federal power 
lem 


The 


executed in 


the 


state by 


first to be 
the 


delivery of 


contract 18 
the Bureau 
Mis 


others are 


of Reclamation for 
Basin 
being negotiated 
Public District 
Nebraska Public Power System 
PPD 


also agreed on terms for making their 


souri power. Two 


one with Omaha 


Power and one with 


Consumers and Reclamation 


for the first 250 kwhr of energy per 
kw of maximum demand and 4 mills 
per kwhr for the balance 

There will also be a charge of $1 
per kw of demand for firm power 
Dump energy will be billed at a rate 
per kwhr equal to 90% of the aver- 
age cost of fuel per kwhr replaced in 
the the Con 
sumers system by such dump energy 

The contract provides that 13,000 
kw of which 4,000 would 
be firm power, will be delivered to the 
1953. Until that time, 


9,000 kw of secondary energy will be 


generating stations of 


power, of 
district during 
federal 


furnished by government 


federal government and preference 
customers, except municipalities. Pay- 
ment is to be made at the rate of 7 
mill per kwhr transmitted, plus 6% 
for losses 

At the same time, the federal gov- 
ernment grants the district a license 
under the contract to transmit power 
over federal lines in the district's serv- 
ice area. Rates are the same as those 
charged by the district, and Consumers 
may transmit power only to its cus- 
tomers or to other parts of its system. 


Adlai on Power 
Stevenson reveals an inclina- 

tion to approve public develop- 

ment in letter to Oregon paper 


Gov 


Adlai E 
Democratic 


transmission facilities available to each plants Stevenson of Illinois, 
for President, 


recently made his feelings toward fed 


other. Consumers serves an area in candidate 


the western part of Nebraska Transmission Accord . . . 


Consumers 


agreed to grant the federal govern-  ¢ral power a little clearer. In a letter 


Rates .. 
the 


answering questions put to him by the 
indicated his 
attitude was favorable although he ad- 
mitted he did not have enough facts 


- Under the contract executed 


the 


ment a license to transmit energy over 
the facilities of its system at 33 kv or 
The limited  pri- 
marily to transmission of loads of the 


with power district bureau “Oregon Journal,” he 


will furnish hydroelectric power to the — higher license is 
district at a rate of 442 mills per kwhr 
to form a conclusive opinion. 

Here is what Stevenson said 

“As to public power, I have heard 
the situation in the North- 
about the 
I confess I 
have no conclusive opinion because I 
have never had occasion to gather the 
information on which it should rest. 
It seemed to me during my visit last 
that the 
well in 


Changes in Capacity Reported to FPC 


much of 


west and the controversy 


PLANT ADDITIONS DURING JUNE 

Utility 
New York State Electric & Gas Corp 
Cincinnati Gas & Electric Co 
Kendallville Light & Water Department 
Bluffton Light & Water Department 
Farmer City Municipal Power & Light Dept 
Wolverine Electric Cooperative 
Thumb Electric Cooperative of Michigan 
Wisconsin Michigan Power Co 
Columbus Water & Light Department 
Northern States Power Co 
Kansas Gas & Electric Co 
Winfield Light & Power Department 
Carolina Power & Light Co 
Clarksdale Water & Light Department 
Texas Electric Service Co 
Southwestern Gas & Electric Co 
Southwestern Public Service Co 
Salt River Project Agricultural Improvement & 

Power District 

Murray City Power Plant Core 
California-Oreqon Power Co 
California Electric Power Co 


Capacity “dministrative machinery 
Plant Fuel (Kw) 
Hickling 
W. C. Beckjord 
Kendallville 
Bluffton 
Farmer City 
Johnson 
Caro 
Lower Point 
Columbus 
Mobile Unit 
Murray Gill 
Winfield 
Goldsboro 
Clarksdale 
Morgan Creek 
Knox Lee 
Plant X 


Situation was 
along Oregon, and 
thrifty administrative direction 

“This is one controversy where I 
need more education in order to work 
out a sound principle I can follow 
with confidence. 

“What impressed me most of all 
about power development is_ the 
change of attitude and the disappear- 
ing such ‘socialistic 
schemes.’ I gather that even the pri- 
vate power people are glad to have 
public power now and the clamors 
seem to be for more and more of it.” 


spring going 


under 


Kyrene resistance to 
Murray 
Fish Creek 


Highgrove 


YIAY YNNMNMNYAAIAAAAY 


PLANT RETIREMENTS DURING JUNE 


N_H Public Service Co. of New Hampshire 

Pa Pennsylvania Electric Co 

Ohio Ohio Power Co 

Ohio Ohio Power Co 

Ohio Hiram Municipal Light Department 

Ind Bluffton Light & Water Department 

lowe Grand Junction Municipal Light Department 
N.D Northern States Power Co 


H —-Hydro, IC Internal Combustion, S Steam 
United States Capacity as of July 1-—-Hydro, 19,179,442 kw 
2,013,000 kw; Steam, 55,978,868 kw, Total, 77,171,310 kw 


Sunapee 

Vine Street 
Cranberry 500 
Sycamore 650 
Hiram ; 20 
Bluffton 3,500 
Grand Junction 155 
Mobile Unit 760 


1,000 
1,000 
Sen John Pastore Named 
to Atomic Energy Group 


Newest member of the Joint Con- 
Committee on Atomic 
Energy is 45-year-old Democratic Sen 
John O. Pastore of Rhode Island 


gressional 
Internal Combustion, 
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He was recently appointed by Vice 
President Alben W. Barkley to fill the 
vacancy created by the death of Chair- 
man Brien McMahon. Before coming 
to the Senate in 1950, Pastore served 
his state as Governor and Congress- 
man. 

Democratic Rep Carl T. Durham of 
North Carolina is acting chairman of 
the committee and will presumably 
remain in that position until the 83rd 
Congress is organized next year. 


Pacific G&E Asked 
to Wheel CVP Power 


Under the terms of its wheeling con- 
tract with Pacific Gas & Electric Co, 
Bureau of Reclamation has asked 
PG&E to deliver Central Valley Proj- 
ect power to the Sacramento Munic- 
ipal Utility District and four other 
potential preference customers. 

Others listed were Ames Laboratory, 
Moffett Field, Provident Irrigation 
District in Glenn and Colusa Counties; 
Plumas-Sierra (REA); and Alpaugh 
Irrigation District in Kern and Tulare 
Counties. 

PG&E, which has 90 days to de- 
clare whether it will wheel the power, 
has not answered the request, except 
in the case of the Provident Irrigation 
District which has just signed a ten- 
year contract with the bureau. PG&E 
told the bureau it will wheel the power 
if the irrigation district requests it. 
The district has been one of PG&E's 
customers for over a year. PG&E is 
agreeable to start wheeling CVP power 
on the effective date of cancellation of 
its contract with the district. 

A joint irrigation district-bureau an- 
nouncement said under terms of the 
contract the district will save more 
than 50% in its pumping bills. 

The power company will receive for 
use of its facilities 1 mill for each 
kwhr of energy delivered, plus 5% 
lost in transmission. The payoff is in 
power fed from CVP’s Shasta and 
Keswick system into the company’s 
lines. 

PG&E will receive from the irriga- 
tion district distribution and substation 
charges amounting to 22¢ per kw of 
demand, plus 4'4 % for line loss. 

Under a new policy, the bureau will 
absorb the line losses in transmission 
of power from Shasta to the irrigation 
district’s pumping station at Sidd’s 
landing on the Sacramento River, a 
distazce of some 100 miles. 
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Utility Financier Wins Appeal 


Judgment of $12 million against Harrison Williams is 


reversed. Trustees plan to take case to Supreme Court. 


Attorneys representing the trustees 
of Central States Electric Corp will 
appeal to the Supreme Court a court 
decision reversing a $12-million judg- 
ment against Harrison Williams, util- 
ities financier 

The trustees, Carl J 
Robert C. Butcher, were granted the 
award last January by a federal judge 
but it was set aside last week by U. S 
District Court of Appeals on the 
grounds that Williams could not be 
prosecuted because of the statute of 
limitations. 


Austrian and 


Suit Instituted in 1945 . . . The suit 
against Williams was begun in 1945 
at the court's direction in behalf of the 
corporation, a investment 
firm incorporated in Virginia and a 
key company in Williams’ utilities 
empire. It went bankrupt in 1942. 


business 


The trustees charged that Williams, 
as principal stockholder, dominated 
and controlled the company’s board of 
directors for his own interests. He was 
accused of using his influence in 15 
transactions between 1927 and 1929 
in a “breach of fiduciary duty.” In 
1929 the company had a valuation of 
$400 million which dropped to $1.3 
million in 1942. 


Cleared of 8 Charges . . . Williams was 
cleared of eight charges of “looting” 
but was ordered by the federal court 
to pay $12 million plus interest dating 
back to 1927, which would have more 
than doubled the award 

In reversing the decision, the Court 
of Appeals directed that the suit be 
The court ruled New York 
State law prevailed and the statute of 


dismissed 


limitations was set at ten years 


AVUUESVERVUAAAAET A 
VATA 


First Reddy Kilowatt Farm Dedicated 


Nation’s first Reddy Kilowatt all-electric farm was dedicated this month by 
Pennsylvania Power & Light Co. On hand at ceremonies at the farm, owned by 
Ernest E. Ritter of Snyder County, were several leading electric industry figures. 
Among them was Ashton Collins, “father” of Reddy Kilowatt, who unveiled 
the first Reddy Kilowatt farm sign. Others in the above picture are Mr and 
Mrs Ritter, at right, and R. A. Jones, manager of PP&L’s farm sales department. 
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WWP Board Set to Operate 


Securities and Exchange Commission releases jurisdiction 
over selection of directors without displacing Rodney Aller 


An independent Washington Wate 
Power Co was all set to go into opera- 
alter 


Commussion 


tion last week 


Securities and 


EF achange released its 
urisdiction over selection of the nine 
man board of directors 

Initial board of directors for the 
independent company was proposed by 
American Power & Light Co, which 
until last week held all of the stock of 
WWP. Distribution of the stock 
scheduled to begin Aug. 21 


after 


was 
and there 
American shareholders will ac- 
WWP 


American holdings 


quire stock in proportion to 


their 


New Board ... Included on the new 
board of directors for Washington 
Water Power are 
Kinsey M. Robinson 
WWP,; J. FE. BE. Royer, vice president 
ind general manager of WWP; John J 
Burke, president of the Metals Bank & 
Trust Co of Butte, Mont.; James A 
Poore, Jr, Butte, Mont.; 
Howard C. Paulsen, secretary, Paulsen 


Estate, Inc, of Spokane, Wash.; Rod- 
Aller, attorney of Lakeville, 


president of 


attorney 


ney G 


Conn.; Albert Y. Bingham, vice presi- 
litle & 
Chicago; J. Neil Smith, vice president 
of United Funds Inc of Kansas City, 
Mo.; and Raymond Enloe, president of 
Idaho Portland Cement Co of Spo- 
kane, Wash 

This initial board of directors, un 
the P&L dissolution 
plan already approved by the courts, 
will until their 
elected at the first annual meeting of 
the WWP stockholders 


dent, Chicago Trust Co of 


der American 


serve successors are 


Protest Set Aside . . . SEC reported it 
had received a protest from Idaho's 
Attorney Robert E. Smylie 
against seating Rodney G. Aller on the 
initial 


General 


This board member is 
Howard 


board 
son ol 
APA&L. Smylie argued that the Ameri- 
can-WWP relationship should be dis- 
solved in fact as well as in name, and 
that the younger Aller would repre 
sent a link with American’s manage- 
ment. SEC, however, released its jur- 
isdiction over selection of the board 
without displacing Rodney Aller. 


Aller, president of 


Earnings, Money Cost Linked 


Commenting on an &¢ 
the 1952 quarterly 
earnings of Public Service Co of New 
Hampshire common stock, A. R. Schil- 
ler, president, said that since World 
War Il than $47 million has 
been spent by that company with a 
part being financed by stocks 
and bonds at relatively high cost 


per share 


gain in second 


more 
large 


He said that the earnings have been 
on the low side for so long that the 
credit of the company has been af- 
This may sound very 
serious to the consumer of electricty, 
he declared, but “that is only because 
of his failure to realize the effect of 
low earnings on his cost of service.” 
With earnings continued, 
the company has to pay higher interest 
and dividend rates for the money it 
must raise to build new power plants, 
lines, and other facilities. As the cost 
of new money goes up, he said, elec- 
tric rates must go up. 


fected not 


down, he 


82 


Schiller said that good water supply 
to hydro plants in the first half of 
1952 is a substantial factor in the 8¢ 
per share increase in earnings. The 
remainder can be attributed to in- 
creases in rates totaling $1,944,750 
allowed in the past 30 months by the 
New Hampshire Public Service Com- 
mission, but $641,000 of this has been 
appealed to the State Supreme Court 
and is subject to repayment if found 
excessive. 

He pointed out that it will be neces- 
sary to improve the earnings still more 
in order to keep the cost of new money 
at reasonable levels. During the next 
four years, he said, the company will 
spend over $40 million for additional 
facilities. It is vital from the viewpoint 
of consumers and present investors 
that the financing of this large con- 
struction program be done at reason- 
able interest and dividend rates, he 
concluded 


FINANCIAL BRIEFS 


“We're sold on Florida as a year-round 
State with a well-balanced economy!’ 
That's the opinion of the nation’s top 
investment bankers, according to Wil- 
liam J. Clapp, president of Florida 
Power Corp, who recently conducted 
a series of conferences with financial 
men in New York City, Philadelphia, 
Chicago, and Boston 


I-T-E Circuit Breaker Co will pay 
Sept. 2 a common stock dividend of 
5644¢ per share as compared with 
5O0¢ a share in the two preceding 
quarters 


REGULATION 


Central Illinois Public Service Co has 
received Illinois Commerce Commis- 
sion approval to sell energy wholesale 
to Greenup. Service will not begin 
for about a year, since Greenup must 
build a substation to receive the en- 
ergy and plans to rebuild and increase 
the capacity of its distribution facili- 
ties 


Illinois Power Co has received Illinois 
Commerce Commission approval of a 
contract to provide Farmers Mutual 
Electric Co with electricity for resale 
The REA financial system currently is 
receiving its power from Geneso 


Federal Power Commission has sus- 
pended a proposed $307,200 (about 
13%) annual increase in rates by Cin- 
cinnati Gas & Electric Co to its sub- 
sidiary Union Heat, Light & Power 
Co, which was to have gone into effect 
Aug. 17. FPC will set hearing at a 
later date. 


New Jersey Power & Light Co is plan- 
ning to ask Public Utility Commis- 
sion for a rate increase. The com 
pany’s request for $975,000 a year 
rate hike had been previously turned 
down 


Tyre W. Burton has been named chair- 
man of the Missouri Public Service 
Commission, succeeding Morris E 
Osborn who resigned to enter his own 
law practice. 
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Today in Utility Finance 
YIELDS (%) 


Preferred Stocks Common Stocks 


Quality ‘ lst 2nd rd 
DATE o 


1952 
Aug. 4 
Aug. 7 


2nd 1952 95 
let 1952 4 
4th 195! o 
3rd 1951 x 


Data: Reis & Chandler 


EARNINGS 


Karnings Per 
Period Net Income Common Share 
Company Months Ended 1952 1951 1952 1961 


California Electric Power ; June $2,102,543 $1,616,426 0 Ba $0. 56(a) 
Columbus @ Southern Ohio 

_Electrie and subsidiary : June 4.133.165 3.603 460 2.16 1.91 
F) Paso Electric { June 1,471,377 1,401 824 1s 1.75 
Lake Superior District Power : June 929 984 807 ,787 


Missouri Power & Light June 149.709 199 446 
Missouri Utilities June 484.701 515,704 
New York State Electric & Gas i June 269 , 676 688 , 847 


North American... : : : June 664 ,004 205 543 
Northern States Power (Minn 7 June 719,102 791.533 
Northern States Power (Wis) ‘ June 320,939 94 

Northwestern Public Service : June 859 548 880 464 


Pacific Power & Light 
Pennsylvania Water & Power 
Public Service Co of Indiana 


June .013 437 , 269,142 sesees 
June 740 ,362 611,147 1.33 
June ,321 , 304 239 235 2. 39(c 2.33(¢ 


te Rr 


Public Service of New Mexico 12 June 010 669 975,911 0.83 81 
Rockland Light & Power 5 May 680 .746 713.436 0.37 41 
St. Joseph Light & Power 12 June 738 089 689 056 2.11 97 


Western Light & Telephone 12 June 933 ,916 857 .341 2. 25(e 10(e 


Notes—(a) Based on average number of shares outstanding; (b) Based on 2,696,950 shares in 1952 and 
2,179,046 in 1951; (c) Based on 3,579,363 shares in 1052 and 3,207,155 shares in 1951; and (e) Based on 
$25,841 shares in 1952 and 312,264 shares in 1951. 


Amount of 


FINANCING 


Company and Description 0008 Price Public 


WEEK OF AUGUST 14-20 
None Scheduled 


WEEK OF AUGUST 21-27 
None Scheduled 


SCHEDULED FOR SEPTEMBER TO DECEMBER 
Bonds Bid Date 
Arkansas Power & Light——Ist mtg 1982 $15,000 Sept 
Central Illinois Publie Service—Ist mtg 1982 5,000 * 
Duquesne Light—Ist mtg 1982 14.000 Sept 
Appalachian Electric Power—ist mtg 1982 17,000 Sept. 23 
Washington Water Power—ist mtg 1982 30 000 Sept. 
California Oregon Power— Ist mtg 1982 7.000 
Utah Power & Light—-Ist mtg 1982 10,000 Oct 
Carolina Power & Light—I1st mtg 1982 0), 000 Oct 


New Orleans Public Service—Ist mtg 1982 6,000 Dec 


Notes 
Appalachian Electric Power—serial 1956-1967 5 a Sept 


Preferred Stock 
Duquesne Light—140,000 sh $50 par eees : Sept 
Central Illinois Public Service—50,000 sh $100 par we si * 


Common Stock 
Utah Power & Light—167,500 sh (to be offered to stockholders 

on 1-for-10 basis, record Sept. 5 to expire Sept. 25; stockholders 

to be allowed over-subscription privileges é 
California Oregon Power—250,000 sh 


UNSCHEDULED AND UNDER CONSIDERATION 
Bonds . 
Virginia Electric & Power—ist mtg 1982 a. $20 .000 
Mississippi Power & Light-——1st mtg 1982 8.000 
Central Hudson Gas & Electric—Ist mtg 1982 5.500 


Common Stock 
California Electric Power-—354,610 sh 


* Competitive bids will be opened during the week of Sept. 22 é Bids to be open during first two 
weeks of October 
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CALENDAR 


Inetitate of Radio Engineers 
Joint Telemetering 
American § Institute t 
gineers, Lafayette |! l. Long Beach 
alif., Aug 26 in Computer 
Conference with E f Sherat 
Hotel, New York, I 1 j 


Centennial of Engineering 
Convocation, Chicago, Il Sep 


“International Electrotechnical Commis- 
on 
Palace Hote! Scheveningen 
lands, Sept. 3 


Michigan Municipal Utilities Association 
Annual Convention, Charlevoix Beach 
Hotel, Charlevoix, Micl Sept. 4 


Maryland Utilities Asseciation 
‘avalier Hotel. Virginia Beach 
Sept. 5-6 


Kecky Mountain Electrical League 
Fall Convention, Colorado Hotel, Glen- 
wood Springs, Colo., Sept. 7-10 


American Society of Mechanical Engineers 
Fall Meeting, Sheraton Hotel, Chicago 
Il, Sept. 7-11 


American Standards Association 
National Standardization Conference 
in conjunction with Centennial of Engi- 
neering Museum of Science-Industry, 
Chicago, DL, Sept. 8-10; 34th Annual 
Meeting, Waldorf-Astoria Hotel, New 
York, Nov. 19 


*Edison Electric Institute 

Area Development Institute, Yale Unt- 
versity, New Haven, Conn., Sept. 8-10 
Accident Prevention Committee, Shera- 
ton Hotel, Rochester, N. Y., Sept. 15-16; 
Prime Movers Committee, Roosevelt 
Hotel, New Orleans, La., Oct ; AEIC 
joint meeting, Meter-Service Commit- 
tees, Mayflower Hotel Washington 
DPD. C., Oct. 6-8; Electrical Equipment 
Committee, Roosevelt Hotel, New York 
Oct. 13-14; Transmission - Distribution 
Committee Hotel Adolphus Dallas 
Tex., Oct. 23-24 


Illuminating Engineering Society 
National Technical Conference, Edge- 
water Beach Hotel, Chicago, IIL, Sept 
8-12 


Instrument Society of America 
7th National Instrument Conference- 
Exhibit, Cleveland Auditorium, Cleve 
land, Ohio, Sept. 8-12 


National Association of Corrosion Engi- 
neers 
Short Course on Corrosion in coopera 
tion with Washington University, St 
Louis, Mo., Sept. 8-12 


*American Society for Testing Materials 
Power Industry-——-Wood Symposiums in 
conjunction with Centennial of Engi 
neering, Hotel Sherman, Chicago, I] 
Sept. 160-11 


Pennsylvania Electric Association 
Annual Meeting, William Penn Hotel, 
Pittsburgh, Pa., Sept. 16-17; Fall Meet 
ing, Electrical Equipment Committee 
Irem Temple Country Club, Dallas, Pa 
Oct 2-3; Transmission - Distribution 
Committee, Penn-Alto Hotel, Altoona 
Pa., Oct. 9-10; Fall Meeting, Systems 
Operation Committee, Hotel Roosevelt 
Pittsburgh, Oct. 16-17; Industrial Com 
mittee ford Springs Hotel, Bedford 
Pa., Oct. 23: Fall Meeting, Meter Com- 
mittee, Fort Stanwix Hotel, Johnstown 
Pa., Oct. 2 ‘ ‘all Meeting, Relay 
Committee, Robert Treat Hotel, Newark 
N. J., Nov. 13-14 


Northwest Public Power Association 
Accounting Section Congress Hotel 


Portiand, Ore., Sept. 18-19 


Public Information Program 
Annual Workship Conference Edge- 
water Beach Hotel, Chicago, lll., Sept 
18-19 


Missouri Valley Electric Association 
Accounting Conference, Hotel President 
Kansas City. Mo., Sept 9-30; Sales- 
Rural “on ference Hotel President, 
Kansas Ci Mo., Oct. 8-10 


*Addition this week 


oa 
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PUBLIC RELATIONS & ADVERTISING 


HERESIWHERERY OU RIMONEN(GO ES 


ic 


WITH 50 MUCH MOMEY NEEDED FOR OEFENGE. (TS UNPORTANT 


The 6OMt 
PRoOve CT 
SPENDING THAT 1S UNNECESSARY 


yous TAK Y GOES FOR WASTEFUL , SOCIALISTIC 
me Oe A FEW EXAMPLES OF GOVERNMENT 


‘S PROPOSED THE GOVERNMENT 
BUILO AT NIAGARA Fas 

FIVE LOCAL ELECTR COMPANIES 
HAVE OFFERED TO DO THE VOB 
WITHOUT SPENDING ONE CENT 
OF TAX MONEY 


2 MPETING CEPaaTMENTS 
THE GOVPRNMENT EACH MADE 
SLY SURVEYS FOR THE Same 


LS CANYON Wand 
AOS OF FEDERAL 
THERE ARE 
S OF SUCH WASTEFUL 


RACES 


ONS AT YOUR EXPENSE 


YOU'LL PRY MnLIONS i 
TAKES 1F GOVERNMENT 
PLANE GO THROUGH To 
BULO POWER LINES IN IME 
SOUTHWEST THAT wOULl 
RYPWICATE EXUS TING LINES 
OF LOCA. Ev ecTR 
COMPARES wich CAN 
EASAY HANDLE THE 
ADOED PowrR / 


(wie Gut 
TWO WHEN One 
we i? 


DAG DEEPER! wien re Feoeam 
GOVERNMENT UNDERTAKES AN ELECTRIC POWER 
PROJECT THAT ELECTRIC COMPANIES COULD 
DO. YOU Pry Twice NOT ONLY FOR THE COST 
OF THE BROJECT Burt To MAKE UP FoR LOCAL 
STATE AND FEDERAL TAXES THAT ARE LOST 


\ 
‘fon TAXES ARE HIGH ENOUGH ALREADY. 
THEY WELL GO MOHER 1 THE GOVERNMENT TREND 
TOWARD SOCMUTED ELECTRICITY CONTINUES 
WE WANT YOu TO BE AWARE OF THIS DANGER THaTS 
whey THIS MESSAGE I$ BROUGHT TO YOU BY AMERICAS 
ELECTRIC LIGHT AND POWER COMPANIES * 


x ayarne 


Here's Where Your Money Goes 


This advertisement of the Electric Companies Advertising Program uses 
cartoon technique to tell the taxpayers how the federal government is wasting 


their tax money by duplicating facilities of the private companies or by building 


projects the private companies 


national magazines in September 


5 Industries Will Join 
Freedom Celebration 


Five industries will join the electric 


utility industry 


in celebrating Produc 
Freedom Week 


featured on a 


tion for Each will be 


radio program. The 
schedule of broadcasts follows 

Aug. 30—Mutual Network 
to | pm (EDST) The Extra Room 
featuring the automobile 


George Ww 


12:30 


industry 
Mason, president of the 
Automobile Manufacturers Associa 
tion, will be guest speaker 


Aug. 31—-250 independent stations 


are willing to build 


The ad will appear in 


“Keep in Touch,” featuring the 
industry. Mark R. 
president of the Pacific 


Telephone & Telegraph Co, will be 


communications 
Sullivan, 


guest speaker 
Sept. 6—NBC Network, 7:30 to 

8 pm (EDST)}—"Steel Yourself, Mr 

Hubbard,” featuring the 


try. Benjamin | 


indus- 
chairman 
States Steel 


steel 
Fairless 
and president, United 
Corp, will speak 

Sept. 7—250 independent stations 

“Black Gold,’ 
Ralph ¢ 
of public relations 


Institute, will speak 


featuring the coal 


industry Mulligan, director 


Bituminous Coal 


August 25, 


Sept. 13—ABC Network, 9:30 to 
10 pm (EDST)—*“Aviation.” Donald 
W. Douglas, president, Douglas Air- 
craft Co, will speak 

Times for the programs broadcast 
from the 250 independent 
may be from local 


papers 


Stations 


secured news- 


Freedom Production 
Theater TV Schedule 


Coming attractions on the television 
show, “Production for Freedom 
Theater,” include 

Aug 31—“Magic Key.” The 
Chamber of Commerce of the United 
States tells how advertising has helped 
spread labor-saving devices and com- 
forts. And Dow Chemical Co tells 
about magnesium in “Treasure of the 
Sea.” 

Sept. 7—Douglas Aircraft Co pre- 
sents “Operation Airborne” and “Sky- 
rocket.” These are stories of the C- 
124, giant cargo transport and the 
importance of electric power in their 
construction. 

Sept 14 
presents 


Electric Co 
“Freedom and Power,” a 
story of the importance of the elec- 
trical industry 


General 


No Kidding About Taxes 


Latest booklet to bring out the dan- 
gers of high taxation by the federal 
government is “Let’s Quit Kidding 
about Author is Thomas G. 
Sabin, television producer-director and 
program consultant. The material 
appeared in “Pathfinder 

Written in simple style 
the booklet gets added popular appeal 
from the pictures of babies, accom- 
panied by clever captions, which illus- 
trate it. Bozell & Jacobs, 2 W. 45th 
Street. New York 36, N. Y., can sup- 
ply copies at S¢ each in 1,000 lots. 


Taxes.” 


originally 
Magazine.” 


‘Meet Corliss Archer’ 


“Meet Corliss Archer,” a program 
sponsored by the Electric Companies 
Advertising Program, will return to 
the ABC radio network on Friday, 
Oct. 3. The program will originate 
in Hollywood and will be broadcast 
from 9:30 to 10 pm (EDT). ECAP 
has sponsored this light comedy for a 
number of years 
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FIG 1-2—LOAD PICKUP TESTS during early operation of the tunnel 
produced these records. Maximum load pickup rate during tests was 








4,100 kw per min; reactive about 2,700. Note steps in curves as each 
29,000-hp motor goes on the line 


Note also var surges on chart 


How CEI Power System Handles 
87,000-hp Wind Tunnel Load 


Rapid pickup and shedding of load of three 29,000-hp 
induction motors driving supersonic wind tunnel produce serious 
swings in tie line load. Tests show no disturbance with pickup 
and shedding rate held to 5 Mw per minute 


A new 87,000-hp supersonic wind 
tunnel, driven by three 29,000-hp in- 
duction motors on a single shaft, has 
been added to the facilities of the 
National Committee on 
Cleveland used for 
research in aircraft propulsion. 

Problems of picking up and drop- 
ping an induction motor load of this 
size and the effects of this load varia- 
tion on the operation of the power 
system of Cleveland Electric Illuminat- 
ing Co led to this special analysis of 
tie line load control requirements. 

The entire 283,000-hp motor load 
at the NACA air lab develops a 2.0 
diversity factor for a peak kilowatt 
demand to date of 103 Mw at about 
0.9 power factor. Load factor is about 
15%, and monthly energy use is be- 
tween 10 million and 12 million kwhr. 

Power system peak load of the CEI 
system is around 1,050 Mw; off-peak 
load is around 500 Mw, and monthly 
generation about 430 million kwhr. 
In other words, the NACA lab load 
has a peak demand of about 10% 
of the CEI system peak but uses only 
2.5% of the energy generated. By 
coincidence this load demanded 2.5% 
of the company generation at one of 
the recent annual peaks. 


Advisory 
Aeronautics at 
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JOHN R. LINDERS, Supervising Engineer 
Cleveland Electric 


Ohio 


Iluminating Co 
Cleveland 


The NACA facility is supplied by 
two 132-kv circuits on a steel tower 
In spite of the short distances 
involved, distribution of the power on 
the NACA property is at 34 kv. Pro 


tection on these 132-kv lines is by im- 


line 


pedance relays for phase protection 
and by instantaneous directional 
ground relays for ground protection. 

Original NACA load was primarily 
synchronous motors driving a compli- 
cated variable frequency drive system. 
This gave a very smooth load pickup 
with a readily controlled power fac- 
tor. But the supersonic tunnel 
with its three 29,000-hp induction 
motors on one shaft involved a very 
different load pickup problem. 

Load should not be picked up faster 
than boilers will permit. Thus. it is 
that tie load control 
facilities be able to follow, to some 
reasonable extent, the rapid pickup 
and drop-off of this large load. This 
demands a load control system that 
is capable of responding much more 
rapidly than is necessary for usual 
system requirements. 


new 


necessary line 


1952 


Initial System Tests . . . When this 
87,00-hp tunnel put on initial 
test, graphic records were made of 
watt and var conditions. 
mechanical difficulties and electrical 
control problems, two of the test runs 
developed repetitive surges of 50,000 
kw and 35,000 kw. The first group 
of surges of 50,000 kw occurred about 
2:20 pm on a Sunday afternoon and 
caused 2 to 3'2-y 
Clinton substation 

group of 


was 


Because of 


swings on 

The second 
35,000 kw at 
about 9 pm caused no appreciable 


our 
bus 


surges of 


voltage variation at Clinton. Generat- 
ing plant voltages were not disturbed 
by these surges 

Four test start-ups were made. Load 
was picked up at various rates, the 
maximum being 4,100 kw per minute 
on the last The reactive was 
about 66% of this value. The shut- 
down period was too rapid for evalua- 
tion from the graphic records, but a 
typical graphic record of these tests is 
shown in Fig | and Fig 2. Note the 
steps in these curves as each of the 
three motors is put on the line. The 
var surging is not 
damped 
emergency 


run. 


due to an 
meter. These were two 

shut-downs when 60,000 
and 41,000 kw were dropped by open- 
ing a circuit breaker. Two other 
shut-downs dropped 40,000 kw and 
27,000 kw in about one minute each. 

An analysis of tie line load (Fig 3) 
and the NACA charts shows that only 
a small percentage of the load pickup 
appears on the tie. However, 50% 


un- 
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FIG 3—TIE LINE LOAD chart taken during initial test of 87,000-hp wind tunnel reflects 
only a small percentage of the load pickup. But 50% or more of the load drop off shows 
up on the tie. The faster the lood reduction, the more swing 
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Load Cycle for Week of Apri! 22,195! 
FIG 4—WEEKLY LOAD CURVES for the CE! system and the NACA wind tunnel show little 


tunnel activity on weekends. Monday evening load shows principle used in loading tunnels 
rapidly. Tunnel picked up 60 Mw in about ‘2 hr. Rest of system load dropped off 50 Mw 


or more of the load drop-off showed 
on the tie—the faster the load reduc- 
tion, the more swing appearing on the 
tie. The load control then in use re- 
sponded at a rate of about 15,000 kw 
per minute. This was 3% of the 
capability of the generators being 
controlled. Conclusions of this test 
were that if the NACA load pickup 
and drop-off were at a rate of 5 Mw 
per minute there would be neither 
disturbance on the tie line nor objec- 
tuonable boiler operation 


Extend Tie Line Load Control... 
In anticipation of the desire of NACA 
to get on the line in still less time, our 
tie line load control is being extended 
to all generators. CEI is also analyz 
ing the tie line load control from the 
viewpoint of a servo-mechanism so 
that a much faster response can be 
had when needed and still result in 
stable operation 

Wind tunnel loads are off-peak 
loads. This does not mean that they 
are only on the line from midnight 
to § am during the minimum load pe- 
riod. Practically, off-peak means five 
minutes after you have passed your 
peak for the day. A typical seven days 
system load and wind tunnel opera- 
tion of last April is shown in Fig 4. 

It shows very little wind tunnel ac- 
tivity on weekends, a short activity at 
the supper time load period on Thurs- 
day. The Monday evening load illus- 
trates the principle which is used 
when it is desired to load up the 
tunnels as rapidly and as early as 
possible. On this evening the tunnel 
picked up 60,000 kw in about 42 hour. 
The rest of the system load must have 
dropped off 50,000 kw in the same 
half hour because our gross load in- 
creased only 10 Mw. It is quite es- 
sential to dove-tail the air lab load 
build up with the system normal load 
drop off in the late evening 


New Idea... A novel idea for start- 
ing up a wind tunnel, which we have 
not yet explored, is to set boiler con- 
trol to pickup load at some predeter- 
mined rapid but feasible rate; then 
the tie line load control could feed its 
signal to the wind tunnel. In this 
way, full advantage could be taken of 
the system's normal load reduction 
around 11 pm to midnight to pick up 
the tunnel load at the maximum rate 
possible 

For example, if load drops at a 
rate of 2,500 kw per min and if 
boilers can pick up 5,000 kw per 
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the combined rate available to 
the air lab is 7,500 kw per min. Thus 
a 200,000-kw load could be picked 
up in less than a half hour without 
severe swings on tie line or boilers. 


min, 


Maintenance Scheduling . . . The 
scheduling of routine maintenance dur- 
ing off-peak hours becomes a major 
problem when such large off-peak 
loads are not made firm commitments 
until possibly late afternoon 

It was mentioned earlier that the 
NACA contributed to CEI system 
peak recently in exactly the same pro- 
portion as their monthly kwhr bore 
to our system kwhr. Fig 5 is a chart 
of our system peak of 800Mw in 1949, 
and Fig 6 is the NACA load of 20 
Mw at the same time. Both loads are 
bigger today. The relatively large day- 
time load at the Cleveland laboratory 
of the NACA is due to the fact that 
this is a propulsion science laboratory 
Many power-consuming tests are made 
at all hours over and above the actual 
operation of the large wind tunnels. 

Ordinarily induction motor effects 
are neglected when analyzing system 
fault and stability conditions except 
for a one cycle consideration of mo- 
mentary currents. However, CEI de- 
cided that a formal analysis should 
be made to ascertain if this assump- 
tion was valid in this case. In par- 
ticular it was felt that the combina- 
tion of these large induction motors 
with capacitors across their terminals 
which will bring the pf near unity 
might contribute appreciably to sys- 
tem faults. A preliminary study of 
this problem is in progress now. 


Unnecessary Shut Down Serious . . . 
The consequences of unnecessarily 
shutting down a wind tunnel are most 
serious to the air lab people if they 
are operating above sonic speed. In 
this case it is necessary to come back 
through the sonic barrier in a definite 
manner, or the test sample may be de- 
stroyed by the shock wave. 

The consequences to the power sys- 
tem, however, can be very serious at 
any time if such a large load is sud- 
denly dumped. No matter how effec- 
tive the tie line load control is, an 
appreciable amount of the dumped 
load will appear on the tie line as ex 
port power. While your own ties may 
possibly be able to handle this swing, 
it is possible that somewhere in the 
interconnection this power may add 
to that on an already heavily loaded 
tie and cause a trip out or other in- 
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FIG 5-6—PEAK LOAD CHART shows CEI system peak of 800 Mw and NACA icad of 20 Mw 


at same time. 


stability problem. It is thus desirable 
not to dump such a load except in 
emergency, and one’s power system 
should be so arranged that secondary 
effects of system disturbances do not 
cause serious consequences. 

Troubles at the wind tunnel are 
divided into four categories: 

1. Failures which 
only. 

2. Failures which cause equipment 


sound alarms 
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Relatively large daytime air lab load is from non wind tunnel operations 


to shut down in a normal sequence at 
about the same 7 to 8 Mw 
pickup. 
3. Motor failures, 
but not instantaneous 
4. Full push-button 
drops entire tunnel load in one bite. 


min as to 


fast shut down 


emergency, 


It is quite essential that the control 
scheme be that minor 
troubles do not degenerate into sud- 
den dumping of load 


foolproof so 
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206-MILE 161-KV LINE linking Kansas City and St Louis, built at cost of $4.5 million mokes 
it possible to wheel power between M ssouri-lowa and Georgia-Alabama. Two major leads tap 
the interconnection which will also carry 75000 kw interchange between the two utilities 
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LINE TIES Sub 96 to Union Electric Co system at Moberly with two major loads tapping at 
Sub 42 ond Sub 83. Sub 10 feeds 33-kv radial system, tied to 161-kv line through Sub 42 
ond Sub 83. All relaying was designed on this basis 


August 25, 


TIE LINE is of H-frame construction. Line 
conductors are 556 MCM, ACSR, with 39-in 


161-Kv Line 


. R. MILLER, Kanso 


Cc Kansas 


City P 
City, M 


wer & Light 


The newly energized (EW, July 21, 
p 9) 161-kv interconnection between 
Kansas City Power & Light Co and 
Union Electric Co of Missouri has 
been tapped by two major loads. This 
involved some unusual relaying prob- 
lems 

Moberly Station serves as the east 
interconnection terminal and also pro- 
vides a 161-kv source of supply for 
the Missouri Power & Light Co. 
Moberly station is connected into the 
Union Electric system with a 
161-ky line to Bagnell Dam 

About 78 miles east of Sub 96 the 
interconnection is tapped by 10/16.6 
mva, 161/39-kv step down Substation 
42, near Brunswick, Mo., designed to 
pick up part of the load presently 
served by a 33-kv loop from Sub 10 
with one 66-kv About 17 
miles east of Sub 42 the interconnec- 
tion is tapped by another 10/16.6, 
161-—39-ky step down substation that 
picks up more of the growing load in 
the area in addition.to a large indus- 
trial customer. For economic reasons, 
161-kv sectionalizing breakers will not 
be provided at either Sub 42 or 83. 


new 


source. 
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galvanized steel shield wires mounted at 
the tips of each of the H-frame wooden poles 


KANSAS CITY TERMINAL of the line is in Substation 96 at the Hawthorne Station. Conven- 


tional distance carrier current relaying will be provided at Sub 96 and at the Moberly terminal 


Relaying Problems Complicated .. . 


. . by major loads tapping important new interconnection. Solution 
gives preference to tie line at same time protecting load substations 


For the immediate future the Sub 
83 and Sub 42 sources will not be 
looped into the 33-kv system which is 
fed from Sub 10. The system instead 
will be divided into four radial sections 
with two sections fed from Sub 10 
and one each from Sub 42 and Sub 83. 
However, as the 33-kv system load 
grows and service continuity becomes 
more important, loop operation will 
be attempted. All necessary relay 
equipment will be provided now for 
loop operation, and relaying was de- 
signed on this basis. 


Special Relaying Probiems . . . Since it 
was imperative to provide high-speed 
protection, distance carrier current 
relaying was chosen for the 161-kv 
line section. Since by mutual agree- 
ment of the interconnecting companies 
the interconnection will be considered 
of preferred importance and the load 
taps will be of secondary importance, 
the decision to tap loads at both Sub 
42 and 83 created special protection 
problems as follows: 

1. For economic and phasing rea- 
sons, the Sub 42 and Sub 83 transform- 


ers were purchased with grounded 

161-kv and 39-kv connections 
with delta tertiary. With this connec- 
tion, zero sequence current will be 
furnished from Sub 96 and Moberly 
for 33-kv circuit ground faults. This 
is, of course, objectionable since the 
carrier ground relaying at the inter- 
connection terminals could clear the 
high line for the frequent ground 
faults on the 33-kv rural subtransmis- 
sion system. 

2. As 161-kv breakers were not 
purchased for Sub 42 or Sub 83, high- 
speed transformer protection could not 
be provided by conventional methods. 

3. With the 33-kv system arranged 
for loop operation, faults on the 161- 
kv line could be fed from 33-kv, there- 
by by-passing the high-speed line pro- 
tection provided at Sub 96 and at 
Moberly. Also, the 33-kv system 
could be subjected to outages from the 
Sub 10 relays because of faults on the 
161-kv line. 


wye 


Terminal Relaying . . . Conventional 
distance carrier current relaying is pro- 
vided at Sub 96 and at the Moberly 
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terminal. At each terminal the carrier 


transmitter-receiver is rated 
50-150 kc, 125 v de, and set to 
operate at 141 kc. Operating in con- 
junction with the carrier set at each 
terminal are 


25 w, 


the following primary 
relays: 
1—Carrier current receiver relay 
1—Directional current 
ground relay 


carrier 


3—Directional distance relays 

1—Auxiliary timing relay 

i——-Distance relay 

1—Directional 
relay 


blocking ground 


1—Instantaneous overcurrent relay 

1—One shot reclosing relay 

These devices will provide high- 
speed protection for the transmission 
line by the directional comparison 
method. This scheme compares con- 
tact positions of directional relays at 
each line terminal. When an external 
fault occurs, a continuous carrier sig- 
nal is transmitted that blocks tripping 
at both terminals. When the fault is 
internal, no continuous carrier signal 
is transmitted; and tripping is per- 
mitted at both terminals. 


PRCT EIRENE ELAN! 





/6/ RV 
, 


cc 
° 


Ae 


Cy 
16 6 MVA 


67 
67" 
676 
67N* 
67N 


67 CAP 
67" -I8C 
676 -ChP 
67N" -IBC 
67N -CKPP 
50-5/ -1AC 
631X -HFA 


. 
>, 22 
KR SALA? 
6 O60 


JIKV system 


Puffer SW 


~To Moberly 


“TU 
a 


50Cl20, \KcS°7| 
f 5 


637x 


+ 5/ 
*67N 
“ No.2 
a | 
£4 
67N*, $5 57 
—v 


a +4 


1 _ /ndustria/ 
7 customer 


676 §7N 


SPECIAL RELAYING equipment was chosen to overcome problems introduced by tapping tie 


line with major loads 


Instantaneous tripping 1s provided 
by this means through the Zone | and 
Zone 2 elements of the distance relays 
for phase faults and through the car- 
ground relay for ground faults 
lime delay backup protection is pro 
vided by the 3 element of the 
distance relays for phase faults and 
by the directional ground relay 
rround faults 

With 
Zone | 


} operate on time delay 


rier 


Zone 


for 


carrier out of 


only 
is instantaneous, Zones 2 and 


service 


and the car- 
rier ground relay is inoperative. For 
80% 

the instantaneous 
provides instanta- 
neous tripping independent of carrier. 


This relay provides inexpensive high 


close-in within 


ground faults, 
of the line to Sub 42 


overcurrent relay 


speed backup ground protection for a 
section of the line if carrier is out of 
service or if it should fail to operate 
As Sub 96, Zone | is set to reach to 
90 of the line to Moberly, Zone 
to 30% of the Moberly to Bagnell sec 
and Zone 3 


verse direction to turn on carrier for 


tion is connected in re 
faults external to the 
Moberly Zone 1 is set to 
90 of the line to Sub 96 

130 


section At 
reach to 
Zone 2 to 
to Sub 96 in order to in 
sure coverage of the Sub 96 bus, and 
Zone 3 is connected in reverse direc 


tion to back up the Moberly-Bagnell 


ibout 


section and to turn on carrier to block 
tripping of the Kansas City-Moberly 
section 

The distance blocking relay at Sub 
96 blocks tripping through the Zone | 
elements as a 


or Zone 2 result’ of 


power swings or loss of 


the Zone 3 


synchronism 


However unit operates 


90 


Equipment was designed for loop operation with the 33-kv system 


after its time delay sheuld a fault 


occur after 
initiated At 


out-of-step blocking 1s 
the Moberly 
the out-of-step blocking relay is in 


terminal 


service because, for loss of synchron- 
ism conditions, it is desirable to trip 
at Moberly and remain closed at Sub 
96 so that Sub 83 and Sub 42 are fed 
from Kansas City, and Missouri Power 
and Light is fed from Union Electric. 
One-shot instantaneous reclosing 1s 
provided at Sub 96 and at Moberly if 
tripping is by Zone 1, Zone 2, or by 
carrier ground relay only if carrier is 


in service, 


Load Taps . . . Relaying at the load 
taps, Sub 42 and Sub 83, will be quite 
Relaying equipment that 

the special problems at 
these points is shown above. 


similar 


overcomes 


Breaker No. 2 serves a load with no 
It is re- 
layed by non-directional over-current 


possible generation source 


phase relays set to coordinate with the 
customer's primary No 
advantage could be gained by use of a 


main fuses. 
ground relay since ground fault cur- 
rent will be practically of the same 
magnitude as phase fault current 
Breaker No. | will serve the 33-kv 
loop which has possible generation 
It will be relayed by direc- 
tional over-current phase and ground 
33-kv Also 
relayed by a three-phase direc- 
tional power phase relay 


source 


relays for circuit faults. 


it ms 
and a direc- 
tional ground relay. These operate in- 
with current flow from 
33 to 161 kv to clear interconnection 
line faults from the 


with 


Stantaneously 


33-kv source co- 


ordinated the Sub 10 relays. 


As menuoned 
above, the grounded wye power trans- 
former permits passage of zero 
sequence currents so that ground faults 
on the 33 kv may appear as internal 
the instantaneous carrier 
ground relays at Sub 96 and at Mob 
erly. To eliminate this hazard to the 
high line service continuity, an instan- 


lie Line Preference 


faults to 


taneous directional carrier ground re- 
lay, is installed in the current residual 
circuit common to both 33-kv circuits 
Its function is to operate a local 
carrier unit to transmit a continuous 
151-ke signal to clock tripping at Sub 
96 and at Moberly until the 
overcurrent relays on Breaker No. | 
or 2 clear the fault. This blocking is 
only necessary for ground faults on 
the 33-kv system 


slower 


Instantaneous phase relaying at Sub 
96 and at Moberly, provided by Zone 
1 and Zone 2 elements of distance 
relays, not operate for 33-kv 
faults, because the setting of the im- 
pedance elements does not permit 
them to reach through the impedance 
of the power transformer. For phase 
fault protection at Sub 83 and for back 
up of the 33-kv breakers, instantane- 
ous and time delay overcurrent relays 
are connected to current transformers 
in the power transformer 161-kv bush- 
ings. These relays will trip Breaker 
No. 1 directly and the Sub 96 and 
Moberly terminals by the transfer trip 
scheme described below 

For 33-kv ground backup at Sub 83, 
an overcurrent relay is connected in 
the power transformer 33-kv neutral 
Again No. 1 Breaker at Sub 83 and 
the Sub 96 and Moberly terminal trip 
the same as for phase faults. Of 
course, 33-kv bus ground faults relay 
instantaneously at Sub 96 and at 
Moberly with carrier in service. 


does 


Reclosure equipment is provided for 
Breaker No. | at Sub 83 to operate on 
faults in either direction. In order to 
avoid by-passing the Sub 96 and 
Moberly reclosures, the Sub 83 first 
reclosure is delayed sufficiently to per- 
mit completion of reclosing functions 
through lock out at the line terminals 
For sustained 161-kv faults, Breaker 
No. | at Sub 83 recloses on the fault 
twice after the line terminal breakers 
have locked out. This does not result 
in further equipment damage because 
fault currents as furnished from the 
33-kv always of 
amplitude magnitude 


system are small 


In order to provide high-speed pro- 
tection for the power transformer at 
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Sub 83, a transfer trip scheme is em- 
ployed using frequency shift carrier 
equipment in conjunction with a Type 
E transformer pressure relay. With 
this scheme, a carrier transmitter is 
installed at Sub 83, and carrier re- 
ceiver units are installed at both the 
Sub 96 and Moberly terminals. Under 
normal conditions, a guard frequency 
signal of 88 ke is continuously trans- 
mitted and received, thus providing a 
constant monitoring system. 
Identical transmitter and receiver 
units, operating at a different fre- 
quency, are installed for Sub 42 trans- 
former protection. When actuated by 
the transformer pressure relay, the 
transmitter shifts the signal at the line 
terminals. Auxiliary relays are ener- 
gized to trip and to block closing. At 
Sub 83 the transformer pressure relay 
trips Breaker No. 1 directly, thus iso- 
lating the faulted transformer. 


Communication . . . Carrier communi- 
cation is provided from Kansas City to 
Moberly over a separate phase using 
two-frequency, duplex-type equipment 
at each terminal. The 25-w transmit- 
ter-receiver units operate at 105 ke to 
provide communication in both direc- 
tions simultaneously so that the speak- 
ers can break in or interrupt each 
other at any time. Communication 
Stations are at the Kansas City load 
dispatcher’s office, Kansas City North- 
east Station, and at Moberly. At the 
Moberly terminal a repeater unit 
works into the Union Electric micro- 
wave communication system carrying 
voice communication to Bagnell and 
to the St. Louis dispatcher’s office. 

Local  station-to-station carrier 
“push-to-talk” voice communication 
is available for testing over the relay- 
ing channel using the relaying trans- 
mitter-receiver units. Fault relaying 
takes preference over communication. 

No carrier voice communication is 
available between the dispatchers and 
Sub 83 and Sub 42. For operating 
these unattended stations, mobile radio 
communication is used. A radio re- 
peater station is being installed to 
strengthen the signal to and from this 
area. 


Telemetering . . . Interchange mega- 
watts, megavars, and kilovolts are 
metered and recorded at Moberly and 


used with 20-25-cycle variation in 
conjunction with a crystal controlled 
transmitter operating at a center fre- 
quency of 198.55 ke to send megawatt 
intelligence to Kansas City. At Kansas 
City, a receiver and converters operate 
the recorders at the load dispatcher’s 
office and at Northeast Station. This 
scheme will provide a continuous meg- 
awatt measurement. 

Recorder units record megavars 
and kilovolts at Moberly. Both quan- 
tities are telemetered to Kansas City 
by the frequency shift impulse system 
with crystal controlled transmitters at 
Moberly and crystal controlled receiv- 
ers with recorders at the load dis- 
patcher’s office and at Northeast 
Station. Kilovolt frequency shift im- 
pulses are transmitted at 196.65 kc 
while megavar frequency shift im- 
pulses are transmitted at 197.60 kc 


System Operation . . . No supervisory 
equipment is provided for remote 
operation of the interconnection at this 
time although Sub 42 and Sub 83 are 
unattended. For trouble at Sub 42 
and Sub 83, operators are dispatched 
from the East District offices. For 
trouble analysis at Sub 42 and Sub 83, 
relay targets are observed for breaker 
operation, and local annunciator lights 
signal conservator diaphragm, oil level, 
temperature, fans, and pressure relays 
for power transformer trouble. 

The Sub 96 terminal is operated 
from the main control room at Haw- 
thorn Station. Annunciator alarms 
are provided from _ breaker trip, 
breaker low air pressure, line relay 


67/115 V 
36,4 wire 





To relay 
current 
coils 


trip, and transfer trip trouble. The 
transfer trip alarm is actuated from 
reception failure of either the Sub 83 
or Sub 42 guard frequencies. Lamps 
at the Sub 96 relay panels, and at the 
load dispatcher’s office indicate 
whether the trouble is on the Sub 83 
or Sub 42 equipment. On a transfer 
trip operation, lamps at the relay panel 
and the load dispatcher’s office indi- 
cate which transformer is in trouble. 
Gas pressure type arc extinguishing 
line switches are installed on the east 
side of Sub 83 and on the west side 
of Sub 42. This type switch breaks 
line charging current and permits 
switching operations while the line 
is energized from one terminal. 
Synchronizing is normally handled 
at Kansas City or at Bagnell Dam. 
Synchronizing facilities are provided 
at Moberly for unusual conditions 
When the Moberly-Bagnell line is out 
of service, synchronizing between 
Kansas City and Missouri Power & 
Light may take place at Moberly 


Relay Testing All relays were in- 
spected and tested at the relay shop 3 
before installation. Before placing in 
service, and periodically thereafter, 
operational tests were performed on 
the relaying unit to simulate phase-to- 
ground, two-phase-to-ground, phase- 
to-phase, and three-phase faults. Ex- 
perience with this type of operational 
testing has been quite favorable since 
several errors have been detected in 
relay operation which would have 
been otherwise missed by the conven- 
tional push-contact checking method. 


Foult switches 


! 
Ground 
switch 


To relay 
potential 
coils 


telemetered to Kansas City over a 

separate phase. 
Megawatts are recorded at Moberly. 

The frequency modulated system is OPERATIONAL TESTING results have been favorable with the special testing method followed 
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Kilovar Supply Should Be Planned... 


so that the amount of kilovar capacity available ©: 4. HOFFMAN, Engineer, Electric Dis. 


equals the peak kilovar load plus a reserve for contingencies. 
This new concept of system planning is discussed here along 
with problems associated with planning kilovar capacity 


Most 
the solution of any system planning 


fundamental consideration in 


problem is the standard to which the 


system is designed. Planning is an 
inconsistent process unless it is based 
Such 


not expected to be invariable 


rules are 


They 
are a statement of policy that it is 


on a set of rules.* 


believed will assure adequate, econo 
mical, and coordinated system design 

On the system of the Public Service 
& Gas Co the 


which 


for 
fol 
lowed for the past three years is this 

The total of 


pacity 


Electric standard 


kilovar capacity has been 
kilovar ca 


the 


installed 


on either the northern or 


southern portion of the system shall 
not be 
kilovar 


less than the estimated peak 
that the 
increased by 


load of portion of 


system a reserve equal 


to the kilovar capacity of any two 
large generators and adjusted for rea- 
sonable interconnection and inter-area 
deliveries.” 

For 


tween northern and southern portions 


this purpose the division be- 
of system (Fig 1) is midway on the 
29-mile, 132-ky Trenton to 
Metuchen 
work analyzer studies have shown that 
capacity may be 


compared arithmetically in the north 


line from 


Both experience and net- 
loads 


kilovar and 


and in the south, as a first approxima- 
is better 
treated as an interconnection of limited 


tion. However, the tie line 


kilovar capability, the amount of its 


Public Service 
Newark, NJ 


tribution Department 
Electric & Gas Co 


the 
kilovar demand. 
Peak kilovar load, for this purpose, 
is ordinarily experienced on a day 
when the kilowatt load is at or near 
peak. The rule would not be reason- 
able if not true. From a 
voltage standpoint, this load level of 
high kilowatts and high kilovars is 
the most difficult condition to be met. 


watt flow at time of the high 


this were 


Analogous Methods . . . Provision of 
kilovar capacity enough to carry the 
load, plus a reserve for contingencies, 
is analogous to conventional practice 
kilowatt supply. The need for 
kilovar reserve is just as real as the 
need for kilowatt capacity in excess 
load. Kilovar reserve 
should be higher than kilowatt reserve 


for 


of forecast 


capability depending upon the kilo- because it is more difficult to transmit 
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FIG 1—HIGH VOLTAGE SUPPLY and interconnections of the Public 
Service Electric & Gas Co. For planning purposes, system is divided 
into Northern and Southern areas as shown 


FIG 2—GENERATOR OUTPUT CHART of type used to determine 
kilovar capacity of system generators, corresponding to maximum 
kilowatt capacity of the particular machine 
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Eight Fundamental Points 


1. In planning kilovar supply, systems should be sub- 
divided into areas of limited size. 


2. Kilovar capacity in each area should be equal to the 
load plus a reserve for contingencies. This reserve on the 
Public Service system equals the kilovar capacity of two 
large sources in the area. 


In Planning Kilovar Supply 


5. Unswitched capacitors on distribution are the first 
choice for kilovar capacity, up to the limit set by gen- 
erator power factor at minimum load. Switched dis- 
tribution capacitors are considered promising. 


6. Switched capacitors can be used in large substations 
and are preferable to synchronous condensers today. 


3. Kilovar loads can be predicted from kilowatt and 
power factor forecasts, if corrected for charging current 


and capacitor installations. 


4. Comparison of kilovar load and net capacity (after 
reserve allowance) will indicate required capacity addi- 
Transmission sources should be included. 


tions 


kilovar reserves from one area to an- 
other (six times on the Public Service 
132-kv system) and because of the 
larger errors in 
load. 

Provision of a reserve amounting 
to two large machines is based on 
the assumption of a forced outage 
overlapping a maintenance outage. 
While it is not normal practice to 
schedule a maintenance outage of a 
large machine during the winter peak 
period, it is usual to have some syn- 
chronous capacity unavailable at that 
time. There are occasions when this 
adds up to 60 to 80 Mvar, equivalent 
to the capability of one of the larger 
generators on the system. The inten- 
tion is to be able to continue to provide 
service, although at emergency voltage 
levels, in the event of the forced outage 
of an additional single large source. 

During the summer months the 
overlapping outage of two large ma- 
chines, or the equivalent, is even more 
probable. As summer kilovar loads on 
the Public Service system are within 
5% of the following winter peak, it 
is frequently true that summer condi- 
tions govern the kilovar program. 


forecasting kilovar 


Table 1 — Generator Capability 
At Kearny Station 


Megawatts Megavars 


400 19.0 
52.0 20.8 
40.0 19.0 
52.0 20.8 
40.0 19.0 
90.0 40.0 
20.0 15.0 


Present total 334.0 
7* 137.5 
8° 137.5 


* Excluding auxiliary generator 


153.6 
85.0 (add in 1952) 
85.0 (add in 1953) 


7. Kilovar capacity required for area reasons should be 
located to secure the maximum local benefits, usually close 


as practicable to the load. 


8 Consideration 


A Standard That Works . .. The real 
test of a standard, however, is not its 
theoretical appeal but how it works. 
In general, whenever we have been 
unable to install enough kilovar ca- 
pacity to meet the standard, we have 
had trouble with low system voltage 
Conversely, whenever capacity was up 
to the standard, system voltage condi- 
tions have been satisfactory. 

In December 1950, for example, 
kilovar reserve in the north was down 
to 30 Mvar instead of the 120 Mvar 
normally provided. On the peak kilo- 
var day, outages for maintenance and 
other purposes amounted to 65 Mvar. 
This meant that 35 Mvar had to be 
supplied by reducing kilowatt output 
of generation and by reducing voltage 
levels for additional flow from inter 
connections and the south. Some low- 
voltage trouble was experienced. 
Forced outage of an additional large 
machine, as covered by the standards, 
did not occur on this day, but less 
than three weeks later a forced outage 
of several smaller machines that were 
equivalent to a large machine was 
experienced. Fortunately, in the 
meanwhile the amount of capacity un- 


1951 


Marion WW 


Kearny 
Present 
Future 


Essex 
Seweren 


Nerthern total 
Two largest units 


Northern firm generator capacity 
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Mw Mvar Mw 


should be given to where kilovar 
reserve should be kept during normal conditions, when 
not in use. Interconnections offer possibilities. 


ivailable for maintenance was greatly 
reduced, and the loads were slightly 
lower so that trouble was not en 
countered. If the design reserve had 
been available, the maintenance and 
the forced outages could have over 


lapped without causing trouble 


Caiculation of Requirements . . . How 
the standards are applied to the cal- 
culation of kilovar requirements is best 
explained by example. Take the north 
ern part of the system as example 
The capability of present and future 
generators is first totaled by stations, 
as in Table I for Kearny Station. The 
capability used is the maximum kilo 
watt capacity and the corresponding 
kilovar capacity of each machine 
These are determined from generator 
output charts obtained by tests or by 
construction.* Fig 2 is a typical chart 
obtained by such construction 

Table If summarizes the generator 
capacity located in the northern sta- 
tions. To determine the firm generator 
capacity, the two largest machines are 
assumed out of service, as discussed 


* See Electrical Transmission and 
Distribution Reference took, Westing- 
house, 1 


1950, p 152 


Table Il — Calculation of Firm Generator Capacity In Northern Area 


1952 1953 1954 
Mvar Mw Mver Mw Mvar 


210 111 210 111 210 111 
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Table Ill Kilevars Available to Northern Area From Transmission Sources 


Northern loed at time of kilower Deak 


< 
renetetor Capecity with 2 machines out 


To be wmported 
from interconnections * 


From south* 


Conewmonding megever caped:\ity 
From intercomnections* 
Add tor TCUL ot Roselend 
From south** 


“Besed upon network analyzer studies 


1952 
1265 
1181 


1953 


13460 
1299 


1951 1954 


1187 
1060 


127 a4 61 
81 66 64 
46 18 3 


25 25 
20 20 
40 10 


**Limited by mesgever capability of south or by voltege drop in Trenton-Metuchen circuits 


Table IV - Comparison of Northern Kilovar Capacity and Load 


Firm generator capecity (Mver) 
Switched capecitors 
esent 
Future 
Synchronous condenser 
from interconnections 
From south 


Tetel capacity (Mvar) 


Winter peak load (Mver 
Surplus (Mver) 
Deficit 


1951 


1952 1953 1954 


538 603 677 


107 107 107 
7 25 
155 155 155 
25 45 45 
30 40 10 


ess 
904 


7 = 1019 
1020 

47 ; 

49 1 


Table V -- Approximate Present Costs of Kilovar Capacity 
and Amounts In Service 


Distribution 4-ky circuits 
Distribution 4-ky civcwits 
Substation 4-ky buses 
Substetion 4-ky buses 
Switching station 26-kv buses 
Switching station 11 kv buses 


Crenetating stetions Generators 


in the preceding section. Observe that 
the capacity represented by the two 
largest units increases in the future 
as a result of the installation of larger 
generators 

We also make a tabulation of the 
kilovar capacity available in syn- 
chronous condensers and switched ca- 
pacitor banks. All of these facilities 
are considered as sources of kilovars 
On the other hand the capacitors 
located in the outside plant are con- 
sidered part of the load because their 
effect is to reduce the net kilovars 
seen by the inside-plant sources. 


Other Kilovar Capacity . . . In addi- 
tion to the kilovar capacity available 
in generators, synchronous condensers, 
and capacitor banks in each part of 
the system, some kilovar capacity can 
be made available by transmission. 
This amount is limited because of the 
excessive voltage drops associated with 
large kilovar flow. Tabie III gives 


94 


Unswitched capacitors 
Switched capecitors 
Switched capecitors 
Synchronous condensers 98 
Switched capecitors o 
Synchronous condensers 85 


Now In 


Dollars Kvar Service 


335 Mve 
2 
114 


850 


the kilovar capacity available to the 
northern area from interconnections 
and from the south. The kilowatt 
flows shown for this emergency con- 
dition have been estimated from net- 
work analyzer studies which include 
the effect of the interconnections in 
the south. The concurrent kilovar 
flows are usually limited by voltage 
drops. 

In the case of the flow available 
from the southern area in 1951 through 
1953, the limitation is expected to be 
the lack of capacity at the sending 
end. As indicated in the tabulation, 
the amount available in the north from 
interconnections will be increased by 
the installation of tap changers on the 
220-kv transformer banks at Roseland. 

Kilovar capacity and load for the 
north are compared in Table IV. Only 
winter conditions are shown. In actual 
practice summer conditions are also 
calculated and frequently are more 
severe than winter. The small load 


growth in the north between 1951 and 
1952 results from the fact that an 
11-mile, 132-kv cable is being installed 
this year. This will add some 45 
Mvar of charging current, which ap- 
pears as a negative load growth of that 
amount. The 1952 capacitor pro- 
gram in the north is being carried out 
entirely for local subtransmission and 
substation relief. No trouble was ex- 
perienced in the winter of 1951, even 
though there was a shortage of kilovar 
capacity in the north, because of the 
unusually high availability of genera- 
tors during the period of high loads. 
A kilovar program to avoid the deficit 
in 1954 is now being planned. 

It should be emphasized that this 
method of determining kilovar re- 
quirements is not exact down to the 
last 1,000 kvar or even to the last 
10,000 kvar. As has been indicated 
in the example, kilovar capacities of 
some sources are not rigidly fixed. 
Increased generator kilovar output can 
be obtained by sacrificing kilowatt 
output. The kilovar capabilities of 
transmission sources are determined to 
a large extent by what emergency 
voltage level is acceptable. The im- 
portant thing, however, is to have a 
method and to follow this method 
consistently, long enough to determine 
its value. Modifications and improve- 
ments can then be made 


Choice of Supply Types . . . Costs 
have a very important bearing in most 
planning problems. In this case, how- 
ever, the introduction of cost data 
results in some simplification. Table 
V gives approximate estimated costs 
per kilovar for various types of kilovar 
capacity. They are arranged in the 
order of decreasing system benefit. 
Only methods now used or planned 
by Public Service are included in the 
tabulation. Except for kilovar capacity 
in substation synchronous condensers 
and in generators, the costs generally 
are increasing as the benefits are 
decreasing. Because of this the eco- 
nomic solution is to saturate the 
system with each type in turn, working 
down the list until the necessary 
amount is provided. 


Unswitched Capacitors . . . The largest 
block of kilovar capacity outside of 
the generators is in unswitched dis- 
tribution capacitors. The 335 Mvar 
are 22.6% of the 1951 peak mega- 
watts of 1493. Included in the total 
are some 40 Mvar connected to tie 
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feeders, which to some extent are out 
ot service during light-load periods. 
The minimum load reached during the 
1951 Christmas holiday period was 
468 Mw and 166 Mvar. By having 
most of the switched capacitors out 
of service and by underexciting the 
synchronous condensers, the kilovar 
load on generators and interconnec- 
tions was kept up to 244 Mvar, a 
power factor of 89%. We expect to 
raise this gradually in the future. 

Pole-mounted, automatically 
switched capacitors in the distribution 
plant consist of seven 300-kvar in- 
stallations. The first one of these went 
into service about a year ago. Ex- 
perience to date indicates that results 
are satisfactory when the device is 
carefully applied. Surveys indicate 
that 20 Mvar of these devices could 
be added throughout the system to 
solve existing regulation problems. 
The long-range trend will probably be 
for this type of kilovar capacity to 
assume the importance its relative cost 
and usefulness indicate. 

Installations of capacitors in 4-kv 
substations have amounted to 114 
Mvar in the last five years, with 65 
Mvar more planned for 1952. This 
capacity has been installed mostly for 
system reasons, but the substations 
selected have been those where the 
maximum secondary benefits could be 
obtained. Installations range in size 
from 2 to 8 Mvar. Nearly half are 8 
Mvar. This is ordinarily the upper 
limit that can be installed economically 
at a substation. 

Because the cost of the circuit 
breaker and controls is largely inde- 
pendent of the kilovar capacity, the 
smaller installations are heavily pe- 
nalized, 4 Mvar being the lower limit 
except for a few special cases. The 
smaller substations cannot absorb even 
this much kilovar capacity on the 
4-kv bus without overloading the trans- 
former or encountering excessive 
voltage variations when the capacitors 
are switched. Thus only the larger 
substations are likely ones for ca- 
pacitor installations, and the maximum 
amount that can be utilized at each of 
these is limited by various electrical 
and physical considerations. Since the 
trend of new substation development 
is toward a larger number of smaller 
stations, the number of likely sub- 
stations for capacitor installations is 
not increasing much. 

The synchronous condensers in the 
substations and switching stations date 


back to the years when the substation 
capacitor banks were not available or 
were more costly. No synchronous 
condenser installations are being 
planned for the short-range future. 
Synchronous condensers have several 
other disadvantages in addition to their 
higher cost. Unlike capacitor banks, 
an outage for failure or maintenance 
can be of long duration, thereby rais- 
ing the possibility of overlapping 
outage. Another disadvantage of the 
rotating equipment is its higher losses, 
from 5 to 10 times as much as static 
capacitors. The importance of this 
disadvantage depends upon whether a 
high or a low evaluation is made of 
the demand element of the cost of 
losses. 

Table V indicates an interest in 
switched capacitors in switching sta- 
tions although none is now in service. 
An installation of two 10 Mvar banks 
is scheduled for service this year on 
the two 26-kv switching station buses 
at Burlington Generating Station. A 
large block of kilovar capacity, under 
immediate and positive control, is 
needed in this area to provide for 
forced and economy outages of gener- 
ators at Burlington and to provide 
capacity to handle a large growth in 
load now expected in this part of the 
territory. Switched capacitors on dis- 
tribution circuits do not offer the 
desired controllability or amount and 
the company-owned substations in the 
area are too small, so the 26-kv ca- 
pacitors appear to be the best solution 
to the problem. 

The generators’ are the other main 
source of kilovar capacity. The kil- 
ovar capacity in generators becomes 
increasingly attractive as the rated 
generator power factor approaches 
unity and as the cost of the alternative 
method of supply increases. The 
generators purchased by Public Ser- 
vice since World War II have been 
rated at 0.85 and 0.88 power factor. 


Choice of Supply Location . . . Having 
determined the amount of kilovar 
capacity required and the types of 
supply to be adopted, the problem 
remaining is the location within the 
portion of the system concerned. The 
general principle is that the installa- 
tions should be made where the maxi- 
mum benefit is obtained. This may 
be determined by studying successively 
smaller portions of the system. 

The separate treatment of northern 
and southern portions of the system 
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is the first step in this process. The 
requirement for each of these portions 
is determined by the method already 
described. From this standpoint, the 
required kilovar capacity may be added 
anywhere within the north or south. 

The next division is into the separate 
load areas, for example the group of 
substations supplied radially from 
West Orange or the substations sup- 
plied by the subtransmission network 
between Burlington and Trenton. If 
such a load area is shortly to require 
additional bulk-supply facilities, such 
as an additional 132-kv transformer, 
special attention should be given to 
the possibility of delaying the addi- 
tional bulk facility by the kilovar pro- 
gram. One or two-year postponements 
of major facilities have very frequently 
been effected in this way. 


Power Factor Objectives . . . Public 
Service designs in the general direction 
of having the light-load power factors 
of the major areas about the same and 
also the heavy-load power factors. 
This rule of thumb is modified in the 
direction of higher heavy-load power 
factors for the larger areas, such as 
Athenia, or those that are more remote 
from generation, such as West Orange. 
A suggested refinement is to prepare 
a megavar load and capacity tabula- 
tion for each of the load areas 
separately, using an appropriate as- 
sumption with regard to the reserve 
requirements. 

The next step is to divide the total 
for the load area among the substa- 
tions involved. Here again attention 
should be given to the possibility 
of delaying the installation of new 
facilities. Frequently additional sub- 
transmission circuits or substation 
transformers can be delayed one or 
two years by kilovar additions. 

For substation installations the 
smaller substations are almost auto- 
matically ruled out. Those remaining 
must be examined for power factor, 
voltage variation, and cost. The power 
factor at heavy load times should not 
be leading ordinarily because a reduc- 
tion in the substation capacity may 
thereby result. In general it is un- 
desirable to have the light-load power 
factor more than slightly leading be- 
cause of high voltages during trans- 
mission outages. The voltage change 
when the capacitors are switched 
should be investigated to see if it is 
within the limits set for normal twice- 
a-day operation. 
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How Do YOU 
Look at Electric 
House Heating? 


Electromode Corp 


Utility Viewpoint No 1 


In July 1950, I sent you a memorandum on the 
subject of “Information About Electric Space Heating 
for Homes,” which contained the information on which 
our answers to customers inquiring about this method 
of heating should be based. That memorandum pointed 
out that in answering inquiries about electric radiant 
panel heating, we should keep in mind that large and 
reputable manufacturers and distributors are spending 
a lot of money in promoting what may become a tre- 
mendous new electric load for us. It also pointed out 
that 

1. We did not have enough data to permit us to 
make any prediction as to what this method of heating 
would cost in a particular case 

2. Many factors influence the amount of fuel or 
electricity for heating a house—construction—thick- 
ness and kind of insulation—exposure—wind velocities 

living habits, etc 

3. An interested customer should consult a dis- 
tributor of these radiant panels and have him calculate 
the electric capacity required by his house and the 
amount of electricity which would be consumed per 
heating season, and that we would then be happy to 
figure out for him how much this would cost on the 
applicable electric rate 

4. We did not have sufficient information on the 
load characteristics to appraise the effect of this space 
heating load's seemingly low annual load factor and 
seasonal characteristics; that when we could obtain suf- 
ficient data we would then know whether or not it 


% 


Here’s what two utilities tell their 
customers who ask about electric house 
heating. These memos to employees are 
not edited, except for removal of identi- 
fication of localities 


Utility Viewpoint No 2 


Recently, there has been much publicity about the 
use of electric panel radiant heaters to heat one’s 
house, and the news stories have naturally caused a 
growing public interest in the subject. Perhaps some 
of your friends and acquaintances have asked you about 
them and the question may have come up as to why the 
company has not aggressively promoted electric house 
heating by way of increasing its business. 

The answer, in brief, is that it is not an economical 
load for us to supply, and, no less important, it is not 
an economical way for a customer to heat his house. 
Why this is the case in the area we serve we shall try 
to explain as simply as we can. 

Our rates 5 and 6, provide, in effect, for a charge 
of 3.3 cents per kilowatthour for electric house heating. 
Though this charge does not give us an adequate return 
for supplying this service, it is used in the table below 
to show the relative cost of heating with electricity, 
as compared with other fuels at current prices, in order 
to arrive at an estimate of possible customer acceptance 
of electric house heating. 

Relotive Cost of Fuel for Heating Average Five Room House 


, Insulated and Equipped with Storm Windows 


Estimated 
Conversion Estimated Costper Annual 
Efficiency Quantity Unn Cost 
100°; 21,240 kwhr $ .033 
7 195 Mef 9 
Anthracite Coal . 50 6.2 tons 25.00 
Oil 65 900 gals. 126 
Obviously, since the cost of initial installation for 


the various heating systems using the above fuels is about 
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Viewpoint No 1 (continued) 


would be necessary for us to adjust our rates for this 
type of business. 


5. We should keep in mind that electricity for space 


heating has many advantages over other methods 
namely: 


Clean 
Ne dirt or gases 
Ne dust circulation 
Fewer cleaning bills 
Reduced painting expenses 
Reduced decorating cost 


Healthy 
More uniform warmth 
Warm floors No fuel worries 
Natural humidity No tank or pipe repairs 
Less drafts No pump repairs 
Safe No boiler repairs 

eer Quscation - —— replacement 
Immediate heat No maintenance 
Less heat lag 
Individual room regulation 
Simple automatic control 


More Living Space 
No fuel storage 
No boilers or pumps 
No ducts or pipes 
No radiators or valves 
Plus space 
Cellar not necessary 


Fewer Problems 


6. Customers interested in comparing cost of this 
method of heating with other methods, should remember 
that the over-all costs consist of: 

a. The initial installation cost (and fixed charges 
thereon such as interest, depreciation, etc.) 

b. Maintenance cost (repairs and upkeep on com- 
ponent parts of heating system.) 

c. Operating expense (amount of fuel or electricity 
consumed per heating season.) 

7. The customer should weigh the advantages and 
all the cost factors in reaching his decision as to 
whether to adopt this method of heating. 

Since 1949 when the promotion of electric radiant 
panel heating commenced in and the sur- 
rounding territory, we have as of March 1, 1951 had 
reported to us 199 installations of these radiant panels 
for the total heating of living quarters. Of these 12 
were in a tourist court, 32 in flats or apartments, and 
155 in homes. During the 1949-50 heating season we 
obtained submeter records for a portion of that sea- 
son on six installations, and during the 1950-51 heating 
season we have been submetering seven installations, 
six of which are different installations than were in- 
cluded in the earlier tests. 

It must be understood that these tests, because of 
the many variables that enter into the problem, can- 
not be considered in any way conclusive. However, 
the results so far permit these statements to be made: 

1. The electrical consumption per degree day per 
thousand cubic feet of heated space varied from .24 
kwhr to .618 kwhr. Since there are 4587 degree 
days in a normal heating season in 
means that the normal heating season electrical con- 
sumption in the houses so far submetered varied from 
1101 kwhr per thousand cubic feet of heated space 
to 2835 per thousand cubic feet of heated space. 

2. Houses insulated in accordance with the recom- 
mendations of the manufacturers of these heating panels 
showed a smaller electrical consumption than those 
not insulated {n accordance with these recommendations. 

Our Residential Service personnel have interviewed 
57 customers using this type of heating. In the surveys 
the customers were asked these questions: Are you 
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Viewpoint No 2 (continued) 


the same, our charge results in an electric heating cost 
to the customer that is so much greater than the cost of 
using other fuels that a customer would be unwise to 
consider it. 

Why, you may ask, is the cost of furnishing power for 
electric house heating considerably more than the cost of 
supplying normal household service? Basically this is 
due to the nature of the electric heating load and the 
size of the investment that we must make to handle it. 
The electric heating load, unlike normal electric use, 
is not spread more or less evenly over the year but is 
concentrated in ene season and, in particular, upon the 
coldest days of that season. All or most of the elec- 
tric house heating customers would be using power to 
operate their units at the same time on the coldest 
days, and we would have to have the power capacity in 
readiness to supply it. 

But the average house heating use over the year is only 
a small fraction of the maximum heating use on the 
coldest day. This means that we should have to invest 
great sums of money for more generators, larger trans- 
formers, and heavier wire that would be used only a 
very small part of the time, we would have to pay just 
as much money in fixed costs (interest on money in- 
vested, maintenance, depreciation and taxes) on it as 
if it had normal use. It is as though you were to buy 
a new truck just to haul a few loads a year. In short, 
the company’s investment per customer in new equip- 
ment to supply the electric heating load would be 
terrific, but his average use of this equipment would be 
extremely small, which explains why we must charge 
more per unit for electric heating than for normal use. 

While the use of electricity as the only means of 
heating a house should be discouraged because it is 
economically unsound in our climate, there are many 
applications for electric space heating in the home that 
are entirely feasible. Many of our seasonal customers 
use electric heating for short periods over weekends 
in the spring and fall. Also, there are many uses for 
auxiliary heating in the home where an electric heater 
is the ideal solution. Electric heating of this sort is 
available under any of our household rates. 


Viewpoint No 1 (continued) 


satisfied with the heating performance? Are you satis- 
fied with the cost of operation? Would you recom- 
mend this to others? The results of these surveys on 
a percentage basis are shown here as follows: 

Are you satisfied Are you satisfied Would you 


the heating the cost of recommend this 
pertormance? operation? to others? 


Yes No Yes No Yes No 
Percentage. 84°; 16% 42°; 58% 9% «= 283% 


Of those who were dissatisfied with the heating per- 
formance 67% did not have fully insulated houses. 

Of those who were dissatisfied with cost of operation 
67% did not have fully insulated houses. 

Of those who would not recommend it to others 
77% did not have fully insulated houses. 

This information is given to you as a further guide 
to assist you in handling customer inquiries concern- 
ing electric radiant panel heating of homes, 
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(A) Consumers Per Section and 
Location of Sectionalizing Devices 


Substation 


(B) Load Current at 
Sectionalizing Points 


Substation 


(C) Max & Min Fault Current 


at Sectionalizing Points 
880-I70 580-155 


Substation 


All substations are 
1000 kva three phase 
Low voltage-!2470/7200 


FIG 1 


HYPOTHETICAL FEEDERS are assumed to illustrate possi 
bilities of coordination between commonly-used line sectionalizing 


265-119 


425-140 


310-128 


230-3 


195-103 


195-103 


devices. Feeders are identical in length, conductor size, loading and 
tap location. An automatic feeder breaker is at each substation 


Application and Coordination of Distribution System 


Sectionalizing Devices 


First of two articles explaining and clarifying the tech- 
niques of sectionalizer application and coordination which when 


properly executed can— 


© Improve service continuity 


® Decrease damage to line and substation equipment 
® Minimize costly service calls 


Coordinated automatic sectionaliz- 
ing of the rural or suburban radial 
system from substation to consumer's 
service entrance has been furthered 
to a great extent over the past few 
years by the development of single 
and three-pole and 
matic sectionalizers. These devices 
may be used, in conjunction with or 
in place of sectionalizing fuses, to se- 
cure the benefits of minimum cus- 
tomer outage resulting from tempo- 
rary or permanent feeder faults 

Operation of a series of these de- 
vices in a primary feeder must be 
that only the 
nearest device on the supply side of 


reclosers auto- 


coordinated to assure 


the fault opens to isolate the faulted 
portion of the system. By securing 
proper coordination of all devices the 
maximum amount of circuit is kept 
in service under abnormal conditions 
and service is maintained to the most 
customers. 


Application 


Customer’s Premises . . . Methods and 
devices used to isolate faults on con- 
sumer’s premises are well known. Plug 
fuses, cartridge fuses, and thermal- 
breakers of various types and ratings 
are commonly used. Coordination of 


these devices with the distribution 


H. B. THACKER, Distribution Engineer, 
Electrical Utility Engineering Dept, 
Westinghouse Electric Corp, East Pitts- 
burgh, Pa. 


transformer primary fuse link or sec- 
ondary breaker prevents outages to 
other consumers supplied from the 
same transformer. 


Secondary Service . . . Transformer 
secondary fuses and internal or ex- 
ternal low voltage breakers may be 
used to clear faults on secondary mains 
or service drops from the remainder 
of the system. Secondary fuses are not 
extensively used since they generally 
do not permit loading the distribution 
transformer to its safe limit. Fuses of 
sufficient size to allow safe short-time 
overloading of the transformer are 
likely to not recognize and isolate a 
high impedance fault on the sec- 
ondary service. In addition, when a 
primary fuse is used, a secondary 
fuse is not necessary for clearing a 
low impedance, high current fault on 
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the secondary service since the primary 
fuse ordinarily can recognize this con- 
dition. The CSP transformer second- 
ary breaker, being actuated by both 
load current and oil temperature, is 
coordinated with the load capacity of 
the associated transformer. Its op- 
erating characteristic permits safe 
overloading while providing quick 
isolation of high current, secondary 
main, or service faults. 


Distribution Transformers . . . A wind- 
ing breakdown in a distribution trans- 
former is cleared by means of an ex- 
ternal primary fuse or an internal 
protective link. For CSP transformers 
the protective link is coordinated with 
the secondary breaker at the factory 
by the manufacturer. Conventional 
transformers require external primary 
fuses to protect the primary feeder 
against a transformer failure. 

These primary fuses also furnish 
some protection to the transformer 
against overloads and against sec- 
ondary main or service faults. Pri- 
mary fuses are applied by the user 
and their application often is repre- 
sented in terms of a fusing ratio. The 
fusing ratio, being the link rating di- 
vided by the full load current of the 
transformer, indicates the degree of 
protection afforded the transformer 
for overloads and high impedance 
faults. 

Surveys of utility practice show a 
wide variation in fusing ratios being 
used, with values ranging from | to 
15 and greater. However, 82% of 
the utilities surveyed use a ratio be- 
tween | and 7 with the average value 
being about 3. The lower ratios are 
an attempt to provide both long time 
overload and fault protection. The 
chief disadvantage of this is the re- 
sultant sacrifice of the short time over- 
load capabilities of the transformer. 

Experience indicates that the proba 
bility of transformer burnouts because 
of long time overloads or high im- 
pedance secondary faults does not 
warrant the sacrifice of short time 
overload capacity incurred by the use 
of a low fusing ratio. For a number 
of years the trend has been toward the 
higher fusing ratios, protecting the 
primary feeder against transformer 
faults and protecting the transformer 
only against the more severe second- 
ary main or service faults. 


Primary Fuses . . . Sizes of trans- 
former primary fuses, applied on the 
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r— Seconds 
v 1-30 amp plug fuse 
2-60 0mp cartridge 
fuse 
3-/ amp pri. fuse link 
4-20mp pri fuse link 
5 ~3hvaCSP trans. link 
6-ShvaCSP trans. link 
?-3hvaCSP sec. break 
er 


FIG 2—CHARACTERISTIC CURVES for 30 
and 60-omp service entrance fuses show 
coordination required with various transformer 
devices. Included are curves for 1 and 2 amp 
primary fuse links 


basis of fault protection will fall 
within certain maximum and mini- 
mum limits. Factors determining the 
minimum fuse size are the degree of 
transformer short time overload capa- 
bility to be utilized and the necessity 
of coordination between the trans- 
former fuse and the consumer’s serv- 
ice entrance device for faults on the 
consumer's premises. 

Maximum limit of fuse size is de- 
termined by: The maximum secondary 
fault current the transformer can 
withstand for a given period of time 
without injury, and the largest size 
fuse that will coordinate with the next 
sectionalizing device back in the sys- 
tem. Within the limits established by 
the above factors a choice of fuse size 
is largely a matter of preference. 


Primary Feeder . . . Devices used to 
isolate a faulty portion of primary 
circuit from the remainder of the 
feeder are fuses, sectionalizers, and 
automatic reclosers. These devices, 
properly applied to a primary feeder, 
can result in greatly improved service 
continuity at a minimum cost. 


Line Fuses ... A fuse, being a single 
operation device, is effective in isolat- 
ing a fault by blowing and clearing 
the faulted portion of the circuit. How 
ever, about 80% of all faults on over- 
head open wire circuits are temporary 
in nature. If the circuit were momen- 
tarily deenergized, the fault would 
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FIG 3—FEEDER A uses fuses throughout for 
sectionalizing with an automatic recloser at 
the substation. Curves illustrate coordination 
from furthest transformer fuse at A9 back to 
substation recloser 


clear and remain cleared. For tempo- 
rary faults, a fuse operation causes 
a long-time outage to consumers on 
the affected portion of feeder. This 
is overcome by the use of automatic 
reclosers. These permit clearing of 
temporary faults with a momentary 
service interruption and lock out only 
if the fault is permanent. 

Multiple-shot repeating fuses may 
also be used to provide service con- 
tinuity for temporary faults along with 
protection against permanent faults. 
These require close supervision to pre- 
vent several consecutive temporary 
faults from causing a long-time out- 
age by using up all the fuses in the 
device. 


Reclosers . . . In general, reclosers may 
have their operation set for all time- 
delay openings and closings or a com- 
bination of instantaneous and time- 
delay. The time-delay cperations are 
necessary to obtain coordination be- 
tween different size reclosers in the 
same feeder. In a series of reclosers 
all set for time-delay operation any 
recloser will coordinate with all 
smaller reclosers. This means that a 
higher rated recloser will not operate 
at all while a smaller recloser is going 
through its operating cycle to lock- 
out. The combination of instantane- 
ous and time-delay operations is 
usually recommended for the last re- 
closer out on a feeder. Instantaneous 
first trip followed by high speed re- 
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7O00mp 3 phase recioser (i-inst. 3-T.0.) 
40 omp fuse link 
25omp fuse tink 
25omp fuse link 
>-25amp fuse link 
iO amp fuse link 
1O amp fuse tink 


FIG 4—FEEDER A sectionalizing device ratings 
throughout with an automatic recloser at substation 


closure minimizes system disturbance 
and holds inrush current to a mini- 
mum after an interruption due to a 
temporary fault. In addition, the re 
closer can be made to furnish “over- 
lapping protection” to many or all 
line and transformer primary fuses on 
its load side. This requires coordina- 
tion between recloser and fuse links 
so that for a fault on the load side 
of any fuse link the recloser will op- 
erate initially before the fuse is dam- 
aged. If the fault is temporary, it is 
cleared and the line reenergized on 
reclosure, thus eliminating a fuse out- 
age. If the fault is permanent, the fuse 
will be blown before the 
The net result is that a 
fault beyond a fuse will 
only result in a momentary outage to 
consumers within the zone of “over- 
lapping protection.” A permanent 
fault causes the fuse link to blow but 
allows the recloser to reenergize the 
circuit up to the blown fuse 


recloser 
locks out 


temporary 


Line Sectionalizers . . . Many of the 
coordination problems in the applica- 
tion of primary sectionalizing 
devices can be eliminated 


feeder 
along with 
the continuing cost of fuse replace- 
ment, by the use of automatic line sec- 
tionalizers. These devices, used in 
conjunction with automatic reclosers, 
are operated by a mechanism which 
counts the operations of the recloser 
and their supply To provide 
service continuity for temporary faults 
along with positive isolation of per- 
manent faults, the sec- 
tionalizers are set to open during the 
second or third open period of the 
recloser. Two of these devices may be 
used in series with the one nearest 
the recloser set for the third opening 
and the furthest one set for the sec- 
ond opening of the recloser. The use 
of sectionalizers on all branches to- 


side 


automatic 


100 


First oper 
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to not 
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to lockout 0.033 + 
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gether with reclosers on the main lines 
permits the the reclosers 
for all time-delay operation, prevent- 
ing unnecessary operations of series 
reclosers on temporary or permanent 
faults. “Overlapping protection” is 
inherently realized by sectionalizers in 


setting of 


series with a recloser. Generally the 
sectionalizers should have the same 
current rating as their associated re- 
closer. This insures that the sectional- 
izer will count and trip for all cur- 
rents above the minimum tripping 
current of the recloser and that the 
short time current rating of the sec- 
tionalizer will not be exceeded. 

In the application of sectionalizing 
devices to a primary feeder, the main 
feeder breaker in the primary sub- 
station must be considered in the over- 
all coordination problem. 


Coordination 


The coordination of all sectional- 
izing devices in a given primary feeder 
dies within limits set by terminal fac- 
tors of the distribution system. The 
upper limit will be the maximum rat- 
ing of a main feeder switching device 
which will still coordinate with simi- 
lar devices in the distribution substa- 
tion or subtransmission system. The 
theoretical lower limit will be the 
minimum rating of sectionalizing de- 
the distribution transformer 
which will still coordinate with pro- 
tective devices in the consumers’ serv- 
ice entrances. The practical lower 
limit may be several times above the 
theoretical lower limit depending on 
the relative size of the transformer 
and the largest single consumer load 
supplied by the transformer. For 
larger distribution transformers in- 
dividual consumer loads are ordinarily 
such a small part of the transformer 
capacity that coordination is auto- 
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FIG 5—TYPICAL OPERATING CYCLE to lockout for 100-amp re- 
closer set for one instantaneous ond three time-delay operations. 


matically obtained between the small- 
est usable primary fuse or CSP 
transformer breaker and each con- 
sumer’s service entrance fuses or 
breakers. Smaller transformers, with 
as low as one consumer per trans- 
former, require that a check be made 
on the coordination of these devices. 


Service Entrance and Transformer 
Devices . . . When conventional trans- 
formers are used, fuses on the pri- 
mary side of the transformer must 
coordinate with the protective devices 
in the 
Fig 2 
curves 
service 


consumers service entrance. 
shows typical characteristic 
for the 30-amp and 60-amp 
entrance fuses. These low 
voltage fuse curves have been referred 
to a 7,200-v primary voltage base for 
direct comparison with primary fuse 
curves. Curves are shown for a l-amp 
and a 2-amp primary fuse link. The 
2-amp link is the smallest primary 
fuse link which will coordinate with 
both service entrance fuses. This 
should, in general, be the smallest size 
link considered for either a 1'2 or 3- 
kva transformer. The 2-amp_ link 
with a 3-kva transformer gives a fusing 
ratio of 4.8 which is high enough not 
to restrict the overload capabilities 
of the transformer. With a 5-kwa 
transformer the 2-amp link gives a 
lower fusing ratio (2.9) but still not 
so low as to restrict the most usable 
portion of the transformer’s short 
time overload ability. The 5-kva trans- 
former would be the largest recom- 
mended or use with a 2-amp link. 

Fig 2 also shows the characteristic 
curve of the secondary breaker in a 
3-kva CSP transformer, illustrating 
its coordination with both sizes of 
service entrance fuses. 


Line Devices . . . To illustrate the 
possibilities of coordination between 
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commonly used line sectionalizing de- 
vices and to bring out some of the 
problems in securing complete co- 
ordination, three hypothetical feeders 
were assumed, as shown in Fig 1. For 
purposes of comparison the three feed- 
ers are considered identical in length, 
conductor size, loading, and location 
of taps. Each feeder originates as a 
three-phase circuit supplied from a 
1,000-kva substation. It was assumed 
that 1500 ft from its substation each 
feeder branches into three single 
phase, 7,200-v circuits. The feeder 
breaker at each substation was con- 
sidered to be a three-pole automatic 
recloser, offering the advantages of 
single-pole opening and reclosing on 
single-phase temporary faults with 
three pole lockout on the last opening 
for permanent faults. Feeder A makes 
use of fuses throughout for sectional- 
izing. Feeder B uses an automatic re- 
closer out on the line. Feeder C 
uses a combination of reclosers, sec- 
tionalizers, and fus¢s. [Figures B and 
C will be covered in Part II of this 
article, to be published in a later 
issue. | 

The major problem of coordination 
will ordinarily involve only these vari- 
ous line sectionalizing devices. The 


selection of proper transformer sec- 
tionalizing devices is usually a part 


of the problem of applying a trans- 
former to supply a given load. The 
remaining problem then is to analyze 
the system to determine if line sec- 
tionalizing devices added to a pri- 
mary feeder or its branches can be 
economically justified on the basis of 
substantially improved service relia- 
bility. Preliminary location of these 
devices, before the actual coordina- 
tion study, will be based on operating 
records and judgment. Past records 
will indicate trouble areas ahead of 
which a sectionalizing device may be 
desirable. Important or priority loads 
may dictate location of a sectionaliz- 
ing device just beyond such a load. 


Assigning Ratings . . . There are three 
things which must be known in at- 
tempting to assign coordinated ratings 
to all proposed sectionalizing devices 
in a feeder. These are: (1) the maxi- 
mum fault current to which a device 
may be subjected, (2) a reasonable 
minimum value of fault current which 
a device should be able to recognize 
and (3) the maximum load current 
which a device must carry. The maxi- 
mum fault current is that for a solid 


fault immediately on the load side of 
the device. In determining the mini- 
mum fault current which a device 
should recognize, experience has 
shown that a value of 40 ohms for the 
resistance of the fault path is a rea- 
sonable assumption. The fault loca- 
tion for this minimum value is, of 
course, at some point further out on 
the feeder than the device itself. 


Feeder A... As above stated, this 
feeder uses fuses throughout for sec- 
tionalizing with an automatic recloser 
at the substation. The curves shown 
in Fig 3 illustrate coordination from 
the furthest transformer fuse at A9 
back to the substation recloser. The 
band curves shown for the line fuses 
represent an upper limit, which is the 
total time required for the fuse to blow 
and clear a fault of any given mag- 
nitude, and a lower limit or “short 
time rating,” which is the maximum 
time for which any given current can 
be applied without damaging the fuse 
or changing its characteristics. For 
proper coordination between fuses in 
a series it is necessary that these band 
curves do not overlap at any point 
within the range of fault currents to 
which both fuses are exposed. 


Fuses ... If it is assumed that the 
farthest transformer out on the feeder 
at A9 or AlO will be fused with no 
larger than a 2-amp link for a conven- 
tional transformer or that no larger 
than a 10-kva CSP transformer will 
be used, either of these will coordi- 
nate with a 10-amp link in either 
branch at A7 or A8 over a range of 
fault current from 103 amp to 230 
amp. The load current in each of 
these branches is 5.2 amp so that 
10-amp links are adequate to carry 
normal current in the branches. 
The next fuse location at AS should 
use a link no larger than the first 
size above 20 amp which will coordi- 
nate with the 10-amp links at A7 and 
A8. The band curves of Fig 3 show 
that a 25-amp link meets these condi- 
tions over the fault current range of 
103 or 230 amp to which both fuses 
may be subjected in series. At A3 
the fuse link must be able to carry the 
36.4 amp of load current and coordi- 
nate with the 25-amp link at AS. 
Again, the fuse curves show the near- 
est size above 36.4 amp which will 
coordinate is a 40-amp link. Since 
the branch fuse at A6 must also co- 
ordinate with the main fuse at A3, it 
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should not be larger than 25 amp 
or smaller than 15 amp, its load cur- 
rent requirement being 10.4 amp 
Making this A6 link 25 amp allows 
a greater range of transformer sizes 
to be used on this branch than would 
be usable with any smaller size link. 

The final sectionalizing device in 
the feeder, ahead of A3, is the three- 
pole recloser at the substation. In 
general any automatic recloser will 
furnish its maximum benefits when it 
can be applied to provide “overlapping 
protection” to one or more fuse loca- 
tions farther out on the system. With 
only one recloser on the feeder, a com- 
bination of instantaneous and time- 
delay operations can best be used to 
secure this “overlapping protection.” 


Substation Recloser . . . In selecting 
the substation recloser rating three 
factors must be considered. One is the 
full-load rating of the substation trans- 
former. he recloser should not be 
so small as to open up unnecessarily 
during reasonable transformer over- 
load conditions and yet not so large 
that its minimum tripping current is 
above that which will give some pro- 
tection to the transformer for severe 
overloads or high-impedance faults. 
In general this will limit the minimum 
tripping current of the substation re- 
closer to somewhere between 2 and 
3 times the full-load rating of the 
transformer. The second thing to be 
considered in determining the sub- 
station recloser rating is the necessity 
for coordination with the next device 
back in the system such as high side 
fuses in the substation or the circuit 
breaker in the subtransmission circuit 
supplying the substation. Coordination 
with these devices and with the de- 
vices out on the distribution feeder 
can generally be achieved with a re- 
closer rating between the limits men- 
tioned above. 


Time-Current Curves . . . Several char- 
acteristic time-current curves are usu- 
ally given for each recloser rating. 
Two curves are necessary to show the 
time required to trip the recloser, one 
being for an instantaneous and one for 
a time-delay operation. Another curve 
shows the total time that a given 
current can flow in the recloser during 
the closed periods of its operating 
cycle without unlatching the mechan- 
ism and causing the recloser to lock- 
out on its fourth operation. 
(Continued on page 149) 
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Here is the answer to the question... . 


How Many People Will Be Served in 1960? 


The wider use of business forecasts 
has greatly increased the interest in 
population projections. Planning pro- 
duction and capacity to take care of 
future demand requires an estimate 
of the potential market 

Projections presented here were pre 
pared by the Estimates and Forecasts 
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civilian population of each state plus 
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State at 
A range of estimates is given be- 
cause it is impossible to predict popu- 


lation accurately. This range indicates 


the flexibility needed in planning. 
Estimates of the future population 
of any state are made by first project- 
ing total U. S. population. Extra- 
polated ratios of regional population 
to total population are then applied 
to these estimates. Finally the extra- 
polated ratio of the states population 
to the regional population is applied. 
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Now... G-E cast-in-concrete reactors| 
delivered in 40 weeks or less 


And you get these “extra-service” features... 
results of 35 years of G-E research and development 


Today, you can order General Elec- 
tric cast-in-concrete current-limiting 
reactors—-in existing designs—-for de- 
livery in 40 weeks or less. 


You get the reactor that results 
from more than 35 years of continu- 
ous research and development. You 
also get “‘extra-service’’ features that 
help it to outsell all other reactors: 


50% greater strength. Concrete sup- 
ports and conductors form a one- 
piece rock-like structure. Compressive 
strength of concrete has been in- 
creased 50% in recent years by con- 
tinuous research on wetsteam curing. 


Non-aging glass insulation excels any 
other type of wound insulation used 
in reactor manufacture in protecting 


against turn-to-turn short circuits. 
It does not deteriorate even under 
high overloads—-remains unaffected 
by moisture. 

Centinually transposed conductors 
assure more uniform current-distribu- 
tion. This reduces losses—increases 
short-circuit strength. 

Other ‘“‘extra-service’’ features in 
G-E reactors include: good clearances; 
crossovers made within concrete sup- 
ports, smooth, flameproof black japan 
finish; silver-plated terminals. 


For full information on when and 
where to apply these sturdy, depend- 
able cast-in-concrete reactors, call 
your nearest G-E Apparatus Sales 
Office. General Electric Company, 
Schenectady 5, New York. 


#1-101 


Metal housings can be obtained 
to match your G-E switchgear. They 
minimize stray current and electrical 
losses——protect reactors agoinst 
external damage. They also in- 
crease safety of personnel——im- 
prove appearance. 
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SAN ANTONIO'S 10TH STREET SUBSTATION, one of the larg- serves its area through nine outgoing 13,800-v feeder circuits 
est built by General Electric, is rated at 40,000/50,000 kva, in addition to eight 4160-v circuits fed from duplex units. 


Utility just draws one-line diagram an 


why 
132-KV 


20,000/25000 Kva 
13.8-KV 


__m 


4160-V e& 
4 ¥ | Saat 
Q ro — 
K 


3750/4687-KVA 
LARC 
(4 TRANSFORMERS) 


PLANS FOR UTILITY EXPANSION begin with these drawings. that G-E engineers needed to start work on big unit substation 


A one-line diagram, shown at left, and a simple plot-planare all for San Antonio. Installation was completed in record time. 
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LOAD RATIO CONTROL in 25,000-kva transformers provides double-dup!ex units. LRC in duplex units regulates each pair of 
bus regulation for the 13,800-volt feeders, two of which feed 4160-v feeders. The substation supplies downtown San Antonio. | 


An example of fast, low-cost expansion with G-E unit substations. . 


The 10th Street substation in San Antonio was planned to feed the 
city’s rapidly expanding system. The utility found it had only tofurnish 
General Electric a simple plot-plan and one-line diagram—similar 
to those shown at the left—to get the job started fast. 


Working from these drawings, General Electric easily and quickly 
provided a large, double-duplex master unit substation, rated at 
40,000/50,000 kva. This standardized equipment answered space 
requirements as well as the needs of the utility's fast-growing loads. 


The City Public Service Board’s experience with this G-E sub- 
station is further evidence of the trend to standardized equipment ak 
in utility expansion programs. G-E unit substations, with their i Te iy 
great flexibility, find application in a variety of system arrange- acest | 
ments. For full information, write for Bulletin GEA-4500. General BRACKENRIDGE SUBSTATION: One of 30 


‘ similar substations installed on San Antonio’s 
Electric Company, Schenectady 5, New York. 321-108 system. G-E equipment simplifies expansion. 
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DESIGN 


OLD COOLING COILS from @ 5,000-kva transformer were in good 
condition after 25 years of service. Single layer consisted of four 
parallel coils. 2,600 ibs of critical copper were saved 


Old Copper Coils Reclaimed 
For Three New Installations 


Reclaiming of old copper cooling coils for use in three 
new 5,000-kva transformer installations saved 2,600 Ib of 
the critical metal for Southern California Edison Co. 
This operation also made it possible for Edison to get 
the installations into operation sooner than if it had ordered 
new coils. 

Coils were removed from a bank of four 5,000-kva 
transformers which had been converted from water cool- 
ing to natural cooling. Although the coils had been in 
service for a long time they were in satisfactory condition. 
However, it was necessary to form the coils to three new 
diameters for the new installation. 

This was done by building up a cable reel with lagging 
until the proper diameter of the outer set of coils was 
reached. One end of the coil was held on the reel by a 
C-clamp and it was rotated until one turn of copper was 
completed. Then a steel strap was placed in a slot in the 
lagging under the coil and the turn was bolted to the strap. 
This procedure was continued until a coil of twelve turns 
was made. 

Coil was formed just loose enough on the reel so that 
it could be slipped off easily. Three coils of the same 
diameter were made before the lagging was removed for 
the next smaller sized coil. 

After coils were formed, they were placed in a jig to 
keep them to a true diameter. Spreader rods were screwed 
up to accept coils of smaller diameter as they were placed 
inside larger coils. Wooden spacers were installed to pro- 
vide recirculation paths and to allow risers. 

Before installation, pre-formed copper risers were brazed 
to the ends of the coils and each coil was hydrostatically 
tested at 250 psi. 

A completed coil consisted of three layers of coils 
mounted and supported so that field installation could be 
accomplished readily. 
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CONSTRUCT 


OPERATE MAINTAIN 


COIL FORMING was done on reel built up to proper diameter with 
lagging. After three coils of each diameter were formed, lagging was 
removed for next smaller size. Steel straps in slots held turns in plece 


ONE LAYER of new coil was held to true diameter in jig, while smaller 
layers were being formed. Wood spacers were placed between layers 


NEW COOLING COIL for a 5,000-kva transformer consisted of 50-in., 
55\%4-in. and 60-in. diameter coils. Pre-formed risers were atteched 
ond coils hydrostatically tested cot 250 psi before installation 
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THIS G-E RECTIFIER AT ALLIANCE HAS REQUIRED NO MAINTENANCE SINCE INSTALLATION IN 1950. 


Producer of world’s largest cranes 
uses 300-kw rectifiers for DC power 


Alliance Machine Co. gains higher line efficiencies 
by using General Electric Ignitron Power Rectifiers 


In the manufacture of mammoth 
cranes and other heavy factory equip- 
ment, the Alliance Machine Company, 
Alliance, Ohio, depends on the d-c 
power from its G-E Ignitron Rectifiers 
to run hundreds of machine tools 
throughout the plant. 

Installed late in 1950, the mercury 
arc rectifiers have been in service ever 
since, requiring no maintenance, with 
not even a tube needing replacement. 


The G-E Ignitron Rectifiers, such 
as those at Alliance, operate 24 hours 
a day, 7 days a week. Supplied as a 
complete packaged unit with trans- 
former and metal-enclosed switchgear, 
the installation occupies minimum 
space. For information on a G-E Igni- 
tron Rectifier to fit your d-c power 
needs, call or write your nearest G-E 
sales office. General Electric Company, 


Schenectady 5, N. Y. 324-7 
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This gion? boring mill operates on d-< 
power supplied by the 300-kw G-E 
Ignitron Rectifiers at Alliance. 
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Design Washing Truck for Ease of Maintenance 


Designed for ease of service and maintenance is Southern 
California Edison Co's new aerial insulator washing truck 
Commercially available standard parts have been used 
extensively in the unit which also will be used for tree 
trimming and other auxiliary operations. 

Main features of the truck are a hydraulically operated 
telescoping boom, an intercommunications system between 
the hoseman’s platform, truck cab and base of boom, a 
1,000-psi water pump, and a 1,250-gal water tank. 

Installed on a turntable at the rear of the truck, the 
boom has a maximum extended length of 36.5 ft. In this 
position the washing nozzle is about 42 ft above ground 
Fully extended sweep of the boom is 26 ft. 

It is powered by a rotary-vane hydraulic pump driven 
by power take-off from the truck engine. Controls for 
positioning the boom are mounted on the hoseman's cage. 
A warning light in the cab indicates when the boom is 
extended 

To stabilize the boom in rough terrain, a hydraulic 
stabilizing jack is mounted on the end of a structural 
outrigger on each side of and below the turntable. Con- 
trols for the jacks are linked to the air brake control so 
that brakes are set automatically while the jacks are in 
position 

A mechanically operated positive lock between each 
side of the forward axle on the tandem rear wheels and 
the frame cancels the spring action and provides a more 
stable platform for the boom. 

A 6-v battery-powered intercommunications system per- 
mits conversation through headsets between the driver and 
the hoseman at all times. An additional telephone jack is 
provided at the base of the boom for the headset of the 
supervisor. All fittings, wiring and headset jacks in the 


intercomm system are of cast aluminum, exterior type, 


weatherproof design 


Melamine Plastic Has Electric 
Properties of Costlier Grade 


A new grade of thermosetting laminate combines high 
arc resistance with good mechanical and chemical prop- 
erties. Designated as G-8, this plastic presents a consider- 
able saving in cost below that of the continuous filament 
glass base material (NEMA Grade G-5) whose electrical 
properties it appears to equal. This G-8 was developed by 
Synthane Corp. of Oaks, Pa. and is being used in bus 
transfer switches for military applications. 

The new material, laminated in thicknesses from ss-in 
upward, uses a glass fiber mat impregnated with melamine 
resins. Thus its mechanical properties are less directional 
than those of a woven-base laminate. Also typical of mat- 
based laminates is its ability to machine readily to a smooth 
surface. Mainly, its lower production cost reflects the 
elimination of the weaving operation. 

Compared in the Synthane Corp laboratories with 
GLCC-M or G-5, the new G-8 showed electrical properties 
approximately equal and mechanical strengths about two- 
thirds as great, Average values obtained in this test pro- 
gram are listed in the accompanying table 


INSULATOR WASHING TRUCK built for California utility can wash 
up to 60 sets of insulators on one tank of water. Maximum height 
reached by spray from extended platform is 60 ft 


Other features include compartments for various tools 
and a periscope in the cab roof to allow the driver to 
observe the hoseman. 


Average Property Values by 
Laboratory Test 


Property 

Flexural Strength, psi 
Lengthwise 
Crosswise ; 

Impact Strength, ft-lb per in. notch 
Edgewise, lengthwise . ; 7.0 
Edgewise, crosswise . . ‘ ; 6.0 

Bonding Strength, Ib 1,500 

Dielectric Strength 
Parallel to laminations, kv 45 
Perpendicular to laminations, vpm 200 

Water Absorption, %, 24 hr 
1/16 in. . swietee 2.0 

1.75 
v2 in aaa ‘ ers 1.50 

Dissipation Factor, D-24/23 0.032 

Dielectric Constant, D-24/23 . 6.7 

Volume Resistivity, C-96/35/90 . 25,000 

Surface Resistance, C-96/35/90 250 


Arc Resistance, sec 130-180 


Amount 


30,000 
30,000 


Ve in 
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Direct-heat Unit of Watthour Thermal Demand 
Meters Helps Assure Lower Maintenance Costs 


Lower maintenance costs are assured with General Elec- 
tric’s Type IHM watthour thermal demand meters because 
the thermal element operates on a ‘‘direct-heat’’ principle. 
This produces higher efficiency and thus a greater torque 
which permits the use of larger, sturdier parts. It ibe 
eliminates heat transfer. Result: greater reliability. 


ECONOMICAL, ACCURATE MEASUREMENTS. The pointer 
will not overshoot on a transient load, response time can 
be easily predicted, and shorter testing times are possible. 
Type 1HM meters incorporate such 1-50 features as retard- 
ing magnets die-cast in the frame for added stability. 


1 METER DOES 2 JOBS. Type [HM meters measure both 
kilowatt hours and kilowatt demand ... and fit all standard 
meter installations. For complete information, call your 
-E representative today or write Section 601-86 for bulletin 
,EC-1007. General Electric Co., Schenectady, New York. 


: 


mt 


TWO TYPES AVAILABLE in three current ratings: 15- or 50- 


ampere meters or 2.9 amperes for use with instrument transformers. G b N E a A L E L & C T R | C 
601-06 





ENGINEERING REFERENCE SHEET 


Increased Expenses for Fuel and Labor 


Relative rises in expenses and in percent of revenue dollar are shown for a 
decade, 1940-1950, based on cost of fuel and payroll charged to operations of electric 
utilities. Charts are adapted from data compiled by Ebasco Services Inc, New York 


INCREASE IN FUEL EXPENSE OF ELECTRIC COMPANIES 


(Coal or equivolent in other fuels) 
$768 6.03 


Total cost Cost per ton Per cent of 
(millions) (Coal or equivalent) revenue dollors 


INCREASE IN LABOR EXPENSE OF ELECTRIC COMPANIES 
1940 “eee 


Total poyroll Weekly woges Percent of 


cherpe¢ to operations revenue doliors 
millions) 
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How you can use 
RM-ASA Power Transformers 
where “specials” seem to be required 


...and get several months faster shipment and up to 8% lower price 


Many power transformer applications require 
voltages, impedances, and tap arrangements which 
apparently can be provided only by non-standard 
transformers. Often, you can meet these requirements 
with G-E RM (Repetitive Manufacture) transformers 
which conform to the new ASA standards, At the same 
time, you obtain attractive savings in both time and 
money. For example, with RM-ASA Transformers... 


YOU CAN OPERATE AT NON-STANDARD VOLTAGE: 


One optional feature of RM-ASA transformers pro- 
vides that the high-voltage rating for each insulation 
class above 5 kv can be varied over a 20% range. 
This means, also, that by under-exciting you can ob- 
tain secondary voltages other than EEI-NEMA Pre- 
ferred Voltage ratings. There may be some sacrifice 
in rating, of course—but you will get more kva per 
dollar than with a special transformer. 


Example: You have a standard 34.5-kv primary, but 
want a non-standard low voltage of 2300. Select an 
optional RM-ASA rating of 36 to 2.4 kv. Operate at 
34.5 kv. You'll get your 2300 volts. 

You pay 1% for the optional high voltage. You 
save 8% in base price. You get faster delivery. 


YOU CAN GET ALL TAPS ABOVE 
OR BELOW THE ACTUAL PRIMARY VOLTAGE: 


With RM-ASA transformers, you get two taps above 
and two below the rated primary voltage. By selecting 
an optional primary rating, you can get all four taps 
above (or all below) your actual line voltage. 


Example: Your high voltage is 34.4 kv. You want all 
taps below this. By selecting 32.8 kv for the primary 
rating, you get taps at 34.4, 33.6, 32.0 and 31.2 kv. 

You pay 1% for the optional voltage. You save 8% 
in base price. You get faster delivery. 


YOU CAN PARALLEL TRANSFORMERS 
WITH DIFFERENT IMPEDANCE: 


Impedances of RM-ASA transformers are fixed atf 
5.5% to 7.0%, depending on high voltage. While this” 
affects division of load when an RM-ASA unit is” 
paralleled with an existing transformer, it is not as? 
critical as you might think. It seldom results in a” 
serious loss of capacity. ' 
Example: You want to parallel a 34.4-kvy RM-ASA? 
transformer (impedance, 6%) with an existing unit) 
having an impedance of 6.6%. Theoretical division” 
of load is about 52%—48%. Often actual division! 
will be even better than this because of external im-/ 
pedances. At worst, you have lost less than 5% in? 
capacity. You have saved 8% in cost, gotten faster 
delivery. 5 


orice 


YOU CAN PARALLEL A-Y WITH Y-A 


While in most ratings, RM-ASA transformers are 
available as A-Y or A-A, a A-Y RM-ASA trans- 
former can almost always be paralleled with an exist- 
ing Y-A unit. In fact, there is one advantage: You 
can ground the high side through the old unit, the 
low side through the new RM-ASA unit. 


ANNEAL AIT 


YOU HAVE 20 OPTIONS AVAILABLE: 


These include: optional primary voltages—load-ratio- 
control—bushing current transformers—fans or pro- 
visions for future fans—junction boxes, and many 
others. RM-ASA power transformers are available in 
ratings up to 5000 kva single-phase and 10,000 kva 
three-phase. The ratings cover all EEI-NEMA Pre- 
ferred Voltages—high and low—69 kv and below. 


Let us help you apply RM-ASA transformers. For 
additional information, contact your nearest G-E 


representative. General Electric Co., Schenectady, N. Y. 
401-33 


aa econ aaa 
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SAFETY TAGS protect men working on de-energized lines and equipment. 


Release order 


(center) is attached to master control point of equipment and carries details of work being 
done. Release notice (right) is supplementary tag used at all but master control points. 
Release permit is used to tell operator that equipment is clear and ready for service. 


Eight Rules for Safe 
and Efficient Tagging 


1. Make scheme applicable through- 
out entire system and broad enough to 
cover every condition 

2. Keep within limits of easy under- 
standability and reasonable simplicity 
of use 

3. Provide one type of tag for each 
function ond use separate colors for 
different functions 

4. Supervise scheme rigidly through 
responsible authority 

5. Enforce rule that all lines and 
equipment must be considered ener 
gized unless designated otherwise 

6. Use written instructions to cover 
use of tags. If instructions cannot be 
applied to a certain practice, either 
instructions or practice should be 
changed 

7. Provide workable scheme from 
viewpoint of load dispatcher and 
workman in field 

8. Have load dispatchers and oper- 
ators keep written records of switch 
ing and tagging operations 


T. C. MONTGOMERY, West Penn Power 
Co, Pittsburgh, Pa 


Protect Men and Equipment With Safety Tags—| 


Safety tagging of lines and equip- 
ment on the West Penn Power System 
has met these principal requirements 
for 25 years—Protection of men at 
work under all conditions; protection 
of equipment from damage; and desig- 
nation of abnormal conditions. 

During the time that this scheme 
has been used there have been no ac- 
cidents or errors because of failure or 
inadequacy of the scheme itself. There 
have been operating errors because of 
human failures, improper 
even these 
amounted to less than 2% of all errors 
over the system. Since its develop- 
ment there have been only minor re- 
visions to the scheme 

The tagging scheme is based on the 
eight rules in the accompanying list- 
ing. These rules are made effective by 
the use of six colored tags and a set 
of operating instructions 
binations were 


such as 


placing of tags, but 


Color com- 
chosen after a color 
blindness and color selection test was 
given to employees charged with op- 
eration of the system 


Adapted from a paper presented before 
the Systems Operation Committee of the 
Pennsylvania Electric Association 
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Tags are of shipping-tag style and 
measure about 3 x 6 in. Each has a 
string for attaching to equipment. For 
attaching tags to energized electrical 
equipment, standard 
holders attachable by a disconnect 
stick are used. In some cases, tag 
holders are permanently attached to 
equipment operating rods. Use of wire 
or any means other than those pro- 
vided is prohibited. 

On the back of each tag is printed 
a brief summary of rules covering its 
use. All tags must be filled out com- 
pletely before being placed, except 
under certain emergency conditions 
specified in the tagging instructions. 


insulation tag 


Release Order . . . A pink tag with 
deep blue printing is used to protect 
men at work on de-energized lines or 
equipment. Lines or equipment cov- 
ered by this tag are said to be “re- 
leased from service” and persons 
working under it are said to have ob- 
tained a “release.” Use of the more 
common term “clearance” is avoided 
to prevent confusion with the univers- 
ally used expression “report clear.” 
Space is provided on each release 
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order tag for recording a release num- 
ber, station name, date, time, and line 
or equipment covered. In addition, 
person to whom issued, person placing, 
person ordering, and reason for plac- 
ing can be recorded. Release order 
tag is never issued on any energized 
line or equipment. Lines or equip- 
ment upon which release order tags 
alone are placed are never energized 
or operated by any person until all 
persons holding releases have reported 
clear. A release on electrical equip- 
ment is not issued until a visible open- 
ing has been provided to each possible 
source of energy and all such openings 
have been properly checked and 
tagged. 

Because the release order tag is 
used only to protect men at work, the 
individual to whom release is issued 
must report clear when not working, 
even though his work has not been 
completed and the line or equipment 
is not available for service. Each re- 
lease is issued to only one person who, 
until he reports clear, is responsible 
for the safety of all persons under 
his supervision. 

If a second person desires to work 
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and the standard of comparison! 


Ree 
MK-40 


Delta-Star has for years as a standard rou-_ 
tine practice tested all switches, both for” 
normal current carrying capacity and for 
short time rating, before placing new designs © 
in production. Delta-Star has never designed * 
and placed a switch in production purely on © 
a calculated basis. 


With exceptionally large and extensive labor- © 
atory facilities for testing at the factory, 
Delta-Star has nevertheless had instances 
where the capacity of the switches exceeded 
these facilities. In such cases the switches 
were tested elsewhere . . . but they were 
always tested! 


AAR RAD AE BERENS 


That is why we know that all Delta-Star 
Switches rated 400 to 5000 amperes will 
meet the NEMA guaranties as to normal 
rating and short time rating. Proving the 
adequacy of design by actual tests has been 
routine practice with Delta-Star for many 
years ... and this is simply another reason 
why the MK-40 has won universal accep- 
tance by operating engineers and is your 
best buy. 


aN 


2437 Fulton Street + Chicago 12, Illinois 
OMG 2AY Be St eas oe No RER ne sie at | 
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on the 


same equipment and cannot 


work under the first, he must obtain 
a separate release in his own name 
If the holder 
have his work continued by another 
person he must report clear. A new 
release is issued to the other person. 

The only exception to this rule con- 
cerns equipment removed from serv- 
ice for work over an extended period 
of time. Someone working in a posi- 
which succeeds 
such as electrician im a 
to hold 
the release issued in the name of the 
position 


of a release desires to 


tion continuously 
shift 


may continue 


itself, 
power station 


Release Notice . . . A red tag with 
black printing is used as an auxiliary 
tag to eliminate burdensome recording 
of details. It is used at all points ex- 
cept the master control point of a line 
at each station or the master control 
point of equipment in a station. This 
tag requires only the recording of re- 
lease order number, station name, per- 
whom issued and 
equipment to which it is attached 
Release notice tag is never used 
It is used only with a release 


son to release is 


alone 
order tag. As a check that equipment 
is properly covered by release notice 
tags, there is a space on the back of 
the release order tag in which is noted 
each point at which a release notice 
tag is attached and total number at- 


tached. The fact that release notice 
tags are removed also can be noted 


Release Permit . . . This thin yellow 
paper with black printing is issued as 
an additional check when a release is 
issued on station equipment at attend- 
ant stations. The release permit tag 
is given to the person obtaining the 
release to indicate the equipment upon 
which he may work. The release per- 
mit tag must be signed and turned over 
to the operator when reporting clear. 

This tag is a duplicate of the front 
of the release order tag. It is printed 
on paper with a gummed edge by 
which it can be attached to the release 
order tag. Thus the two can be filled 
out at one time with carbon paper. 
This not only reduces the amount of 
writing required, but also insures that 
the release permit will be an exact 
copy of the release order. Space on the 
back of the release permit tag permits 
the person reporting clear to state the 
equipment condition and sign his 
name. 

At attendant stations, the person 
obtaining the release covering station 
equipment accompanies the operator 
to see that all switching and tag- 
ging is performed properly before the 
release is issued. This rule covers 
other safety tags in the station and the 
returning of equipment to service. It 
is the responsibility of the operator to 


Elevation 


Save Six Insulators on Primary Corners 


Elimination of six insulators and six steel pins on 60 to 90-deg angle con- 


see that this rule is enforced. 

The three tags just described actu- 
ally are variations of one type designed 
for a single function—to protect men 
at work on de-energized lines and 
equipment. However, use of these 
three forms eliminates the duplicate 
recording of many details and gives 
considerable flexibility to the tagging 
scheme. 

The second part of this article, to 
be published in a subsequent issue of 
Electrical World, will describe three 
other tags used by West Penn—the 
caution order; the operating permit; 
and the construction order. In addi- 
tion, a filing system and other safety 
features of the safety tagging scheme 
will be discussed. 


Choose Connectors 
From Rods in Basket 


Split-bolt connectors carried in a 
basket make it easy for linemen of 
San Diego Gas & Electric Co to 
choose the proper-size connector while 
working in gloves at pole top. Steel 
rods hold up to ten connectors each 


SPLIT-BOLT CONNECTORS in self-service 
basket are chosen easily by linemen working 
in gloves. Ten each of five sizes provided 


in five sizes ranging from No. 6 to 
1/0. Rods of different diameter pre- 
vent the mixing of sizes. 

Basket consists of rubber belting 
mounted and tacked to a wood disk. 
A swivel hook in the hand line con- 
nection allows the lineman to rotate 
the basket when choosing a connector. 


struction is saving California Electric Power Co about $3.50 per corner. 
As shown in the illustration, the insulator and pin are replaced with a steel bolt 
which holds the clevis of the dead-end insulator. The new construction stand- 
ard for lines 750 v to 7,500 v, three-phase, was suggested by similar practice 
for construction at higher voltages. A secondary advantage of this construc- 
tion is that linemen have to tie conductors to six less insulators, according to 
H. M. Williams, Inspector of Overhead Lines 


Two hooks are provided for rolls of 
friction tape. Strips of varnished 
cambric hang from the basket on a 
wire loop. They are wrapped over the 
connection before the tape is applied 
so that a connector salvaged for reuse 
is not sticky. 
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NO.7 INA 
SERIES AN EQUIPMENT 


MANUFACTURER ASKS— 


“How 
can we purchase 
transformer 
bushings more 
economically?” 


Specify standard Pinco Bushings. The two Bushings 


th e shown here, are typical of the many standard types 


answers available in the Pinco line. 


If you are a manufacturer of equipment requiring the 
use of low voltage, high current bushings, chances are 
you'll find just what you need in Pinco’s line of standard 
Bushings. These Bushings, made by the famous Pinco wet 
plastic porcelain process are equipped with standard 
terminals (or terminals to your specifications) and are 
furnished completely assembled with necessary hardware 
ready for mounting on transformers 

or other applicable equipment. 


Refer to Pinco catalog No. 49 for com- 
plete specifications on standard bush- 
ings . . . or contact us or the nearest 
Joslyn office. 


IF YOU REQUIRE “CUSTOM-MADE” PORCE- 


LAIN . .. we are equipped to make it to PINCO NO. 2567 
your exact specifications. Quotations on DRY TYPE BUSHING 


SPECIFICATIONS 
Pinco special porcelain are made from PINCO NO. 2382 Voltage Rating 


: . : Ally Ampere Botiang 400 
your blue print or sketch. And if you wish, comaeins Max. Cable Size 400,000 C. M. 
our engineering department will assist you 


in designing the porcelain you require. 


*)ne Porcelain Insulator Corporation Pia) RT 


LIMA, NEW YORK INSULATORS 
7 


Sales Agents: JOSLYN MFG. & SUPPLY CO. 
Offices in Principal Cities 
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Method 


Split core Ammeter 


Thermal Ammeter 


(Gsraphic Ammeter 


Waxes and Paints 


Signal light actuated by 
a bimetallic strip in top 
ail 

actuated 


Buzzer signal 


in top oil 


thermal element 


Self-Protected Trans 
former with thermal 
circuit breaker 


“Ideal” Alarm actuated 
by « hot spot relay 
which starts a buzzer 


Methods of Monitoring Transformer 


Advantages 
Numerous tests can be made on selected 


tran: formers 


(sives an integrated peak load 


(Gives load and duration 


Can be applied to large group of transformers 
Gives approximate top oil temperature 


An accessory on new transformers 
Relatively inexpensiy« 


Can be applied to all transformers 
Relatively Inexpensive 

Automatically monitored by customers 
No calculations required 

No office records required 


Kealizes maximum capabilities without burn- 
out. 

Preliminary red light on approaching capa 
bility 

Part of new transformers 


Alarm can be set somewhat below capability 
but responding to hot spot temperature 
Automatically monitored by customers 

Can be installed on any or all transformers 
No patrols required 

Alarm can be ignored until next day 

Load relief can be studied without danger of 
damage to transformer 

Voltage drop less than self-protecting type 


Loads 


Disadvantages 
Reading is for an observed interval and 
may be quite different at peak 
Duration of load must be approximated 


Duration of load must be approximated. 
Many devices required 
Requires two trips to each tranformer 


Many devices required 
Requires two trips to each transformer 


Requires systematic patrol by circuits. 
Life of material questionable 


Requires systematic patrol from office 
records 
Cannot be applied to old units 


Short 


when installing 


interruption usually desirable 


Overload would trip customer during 
heaviest load period 

Red light may require patrolling from 
o'Tice records 

Internal transformer drop may force its 
replacement prematurely 

Cannot be applied to existing units 


Dues not realize full capabilities. 
Occasional burnouts might result if 
alarm is unheard by the customer. 


Warner att 
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Methods of Monitoring Distribution Transformers 


A. F. SEDGWICK, 
The United 
Haven, Conn 


Electrical 
IHluminating C 


En J ineer 
New 


How far should we go in loading 
’ How can the loading of 
thousands of distribution transformers 


transtormers 


be adequately supervised? 

Each transformer has a nameplate- 
30 C average 
maximum ambient, 
the transformer can deliver that rated 
kva continuously without exceeding 95 
C hot spot temperature for Class A in- 
sulation. But according to ASA C57.3 
guides, many transformers are loaded 
to their thermal capacities and their 
peak loads often reach 200% of name- 
plate rating. At these loadings, more 
adequate supervision is required 

The table lists the methods com 
monly used, with their advantages and 
disadvantages 


rated Kva, meaning at 
ambient and 40 ¢ 
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In the New Haven area, 12 trans- 
formers were equipped with the hot 
oil temperature actuated buzzer (item 
F). This 120-v buzzer, mounted inside 
the transformer, is actuated by a 
thermal fuse link which melts when 
the oil temperature exceeds the link’s 
rating 

Of the 12, three transformers 
melted the replacable thermal links, 
rated at 65 C, and were promptly re- 
ported by customers who heard the 
noise from the internally mounted 
buzzer. Further measurements and 
calculations on these three transform- 
ers showed top oil temperatures of 
62 C, 78 C and 98 C, the 
dicating a heavy overload 


last in- 
The hot 
spot temperatures were calculated to 
be 96 C, 125 ¢ 


tively 


and 155 C, respec- 


Although these buzzers do not “see” 
the hot spot temperature, calculations 
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of residential distribution transformers 
for varying peak load and ambient 
temperatures show the devices would 
be a satisfactory way of monitoring 
residential transformers in the New 
Haven area. 

Other types of load and climate 
might make other methods more 
satisfactory. For general use or for 
power banks a hot spot alarm device 
would perform better because the 
power load bears little relation to the 
season of the year. 

The problem of transformer loading 
and monitoring is one of increasing 
seriousness for public utility compa- 
nies and merits serious consideration. 
Millions of dollars are invested each 
year in transformers, and these mil- 
lions must be invested wisely. Utility 
men should search for an ultimate 
solution that will assure better service 
for less dollars 
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of Copper, Oil and Steel saved in 


NEW 900 kva POLE STAR 


YES. the new 500 Kva Pole Star weighs 
2200 pounds less than the 500 Kva stacked 
core transformer it replaces. This means that 
vitally-needed supplies of copper, steel and oil 
are saved in the manufacture of Pole Star trans- 
formers without sacrificing any of the efficiency 
or life of these transformers. On the contrary, 
the smaller and lighter-weight Pole Star trans- 
formers are more efficient and more economical 
to operate, in addition to being less costly to 
store and easier to install. 


Pound for pound and inch for inch, the Pole 
Star delivers more Kva than hot-rolled steel 
stacked core distribution transformers. This 
means you can replace your small Kva trans- 
formers with larger Kva Pole Stars with little 
or no increase in size or weight, and, in most 
cases, at very low changeout cost. 


HERE'S HOW THE NEW 500 KVA POLE 
STAR COMPARES WITH THE OLD 500 KVA 
STACKED CORE TRANSFORMER 


Exciting Current 
reduced 75% 


STACKED COeE 


seas ms TRANSFORMER COMPANY 


Oil Volume reduced BOK 330, CANONSBURG + PENNSYLVANIA 
35% 125 gallons reduced 207 : | Greater Pittsburgh District — 
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Size no longer a barrier 
to Transformer Capacity 


On paper, there’s no limit to the capacity that can be built 
into a transformer. The prime stopper . . . size! Economical 
transmission of big blocks of power at higher voltages requires 
large transformers, that tax the capacity of ordinary manufac- 
turing facilities and transportation to deliver them. The problem 
then . . . to boost capacity, but hold size and weight to deliver- 
able limits. 


More than a year ago, Westinghouse achieved a new peak of 
145,000 kva. Recently, Westinghouse engineers raised the ceiling 
to 150,000 kva at 220 kv... in a Form-Fit unit. Form-Fit 
transformers can always be shipped more completely assembled. 


End of story? No indeed! Transformer research, to keep pace 
with higher rated turbine-generator units, has been under way 
at Westinghouse for twenty years. Problems of weight dnd size 
are being solved as evidenced in the construction of a 190,000- 
kva transformer . . . within practical size, weight and cost limits. 
And ... further than this . . . 220,000-kva Form-Fit units are even 
now on order and being designed and still will be shipped 
factory-assembled, Still greater capacity is on the way as the result 
of developments now in the laboratory stage. 


This story of how Westinghouse engineers licked a tough prob- 
lem is really a series of painstaking, individual development 
stories, all tied together by a keen insight into your needs today 
. . . tomorrow. You can count on this Westinghouse “thinking 
ahead” for all phases of utility service . . . it’s keyed to the ever- 
changing, ever-growing needs of your system. J-97163 


you CAN BE SURE...1F ITs 


Westinghouse 
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Form-Fit Power 
Transformers 


A Westinghouse innovation in basic 
design of large power transformers is 
Form-Fit construction. Pancake-type 
coils are mounted vertically with 
large parallel cooling ducts. The core, 
stacked through and around the 
coils, forms a protective shell with 
advantages in both mechanical and 
electrical strength. The large plate 
area of the coils results in distribu- 
tion of lightning surges across the 
winding, climinating the need for 
special shields, arresters, or other in- 
ternally mounted protective devices. 
Because short circuits set up magnetic 
fields that tend to force high- and 
low-voltage coils apart, Westinghouse 
Form-Fit Transformers are arranged 
with high- and low-voltage coils inter- 
spersed, so that these forces actually 
work against cach other. The Form- 
Fit tank slips down over this com- 
pact unit. Increased cooling efficiency 
of this design, plus more compact 
construction and lighter weight, 
makes possible ratings heretofore im- 
practical . . . results in installation 
savings. 


Network Transformers 


DORN NET SEP UN pe SDS. 


In conjunction with a progressive 7 
utility group, Westinghouse pioneered 7 
the first secondary network installa- — 
tion in 1922. Since then Westing- 7 
house has made important contribu- 7 
tions to every major development in 7 


network transformer design, includ- 


ing the first three-phase units, the | 


first low-loss, oil-immersed trans- 
former, the first ventilated, Class B, 
dry-type transformer for indoor net- 
work service, and the first sealed, 
Class H, dry-type transformer for 
submersible and hazardous installa- 


tions. 


CSP® Distribution 
Transformers 


Another development that has 
brought new operating economies to 
power distribution is the Completely 
Self-Protecting Transformer. It com- 
bines a distribution transformer with 
all its protective devices, factory- 
co-ordinated. These devices include 
H-V “De-ion®” arresters, pro- 
tective links, and L-V_ thermal 
breaker complete with signal light 
and emergency control handle. These 
features protect against lightning, 
line lockouts, secondary short cir- 
cuits, and transformer burnouts from 
overloads. In addition, they provide 
an automatic load check and permit 
emergency operation when required 

. assuring better continuity of 
service. 

For information about these and 
other transformer developments, 
call your Westinghouse Electric 
Utility representative . . . or write 
Westinghouse Electric Corporation, 
P.O, Box 868, Pittsburgh 30, Penna. 





INDUSTRIAL APPLICATIONS 


FLEXIBILITY and lower rewiring costs feature this laboretory modernization job. Fluorescent 
fixtures plugged into duplex 3-wire receptacles installed in existing ceiling outlets save on 
branch circuit wiring and provide suitable grounding. Rods through ceiling support fixtures 


Plug-In Lighting Fixtures 
Reduce Cost of Modernization 


The use of plug-in type fluorescent 
fixtures in the modernization of the 
electrical system in the Materials and 
Test Laboratory of the Texas High 
Department at Austin, saved 
branch circuit wiring and permits re- 


locating fixtures if and when laboratory 
arrangements are changed. 

The new fixtures are supported with 
rods extending through the composi- 
tion board ceiling and on through 
2 x 4's resting on the attic floor joists. 


way 


Provide Uniform Heat For Sanforizing 


Even heat distribution necessary in the sanforizing process to dry and set 
cloth rapidly is provided by electric cartridge elements used at Cold Spring 


Bleachery, Yardley, Pa. Elements are cast in steel shoes and mounted in a 
line across a steam heated roller. Four 185-w elements are in each shoe 
Thermostat controls temperature of each shoe. Cloth passes between roller and 
line of shoes. L. Albertson, Application Engineer, Philadelphia Electric Co. 
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WILLIAM G. DARLEY, Consulting En 
gineer, Austin, Texes 


Thus it is a simple matter to relocate 
a fixture. All fixtures are independ- 
ently grounded at outlet boxes by 
the third wire of the plug-in cord and 
3-wire ceiling receptacles. 

Due to the random location of work 
spaces and the probability of their fu- 
ture rearrangement, it appeared desir- 
able to design for good lighting with 
units on regular centers; however, be- 
cause of the presence of equipment 
which would interfere with continuous 
runs and a desire to keep costs down, 
it was decided to lay out the lighting 
on the basis of the location and needs 
of specific work areas. At the same 
time, the probability that the arrange- 
ments in the labs would be changed 
was recognized by not connecting the 
fixtures to branch circuits via _per- 
manent connections at ceiling outlets 
Instead, ivory-finished, twist-tight du- 
plex receptacles were installed in ceil- 
ing outlets and the lighting fixtures 
were equipped with three-wire cords 
and plug-caps. The caps are merely 
“plugged in” to the nearest ceiling out- 
let. In general, use was made of 
existing ceiling outlets for the instal- 
lation of the duplex receptacles so that 
the branch circuit wiring for the light- 
ing fixtures did not involve completely 
new branch circuit layouts. 

The laboratory work results in the 
creation of fumes, dust, and dirt, some 
of which inevitably escape into the 
rooms, despite the operation of ven- 
tilating hoods. For this reason, the 
use of industrial fixtures was indicated. 
At the same time, a higher degree of 
comfort was called for than is pro 
vided by this type of fixture; therefore, 
it was specified that the fixture should 
be equipped with a longitudinal louver, 
in addition to closed ends. 

Lighting in the general office was 
changed from bare lamp fluorescent 
fixtures to continuous rows of two- 
lamp, aluminum sided units installed 
on 7-ft centers. The private offices 
were lighted with four-lamp louvered 
units, located with reference to desks 
insofar as possible. 

After several years of service, the 
engineers and technicians in the Labo- 
ratory express themselves as being 
well satisfied with the brightness ratio 
and brightness conditions. Footcandle 
levels range from 40 to 60. 
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Induction Heat Cuts 
Hardening Costs 48% 


A 48% reduction in the cost of hardening basket shafts 
for use in washing machines has resulted through the use 
of two 15-kw electroni¢ induction heaters at the Syracuse, 
N. Y., plant of the Easy Washing Machine Co. 

According to Victor Barden, general foreman of Easy’s 
heat-treat department, the entire cost of the hardening 
process, including labor, power costs, repairs, depreciation, 
and overhead, has been reduced from 13 to 654 ¢ per basket 
shaft. 

Before adopting the induction heater method, the firm 
hardened the shafts with a cyanide process. In addition to 
the cost of the chemicals, this process took three shifts of 
two men to harden 1600 shafts. Now, with the heater, onc 
man is able to accomplish the same thing in one 8-hr shift. 
This has allowed the company to transfer five valuable 
men to other, more productive posts. 

The company also reports better hardness characteristics 
than were generally achieved under the old process. The 
equipment allows exact and automatically controlled heat- 
ing and quenching times resulting in a uniform hardness, 
said Mr. Barden. 

Similar savings have been realized in the manufacture 
of worm shafts, agitator shafts, and several other com- 
ponents where the induction heaters are being used. The 
heaters also supply selective heating for soldering, brazing, 
and annealing in the firm's highly-developed heat-treating 


General Electric Co 
HARDENING washing machine basket shafts with two 15-kw elec- 
tronic induction heaters reduces hardening costs 48% from previously- 
used chemical hardening methods . 
department. The induction coil, not visible in the picture, 
is inside of the quench ring into which the operator is 
shown inserting a shaft. 


INDUSTRIAL BRIEFS 


Glue drying of small “whatnot” tables 
has been speeded by an .8-kw dielec- 
tric heater at Hasse Mfg Co, Harris- 
burg, Pa. Drying time has been 
reduced from 4 hr to 20 sec—saving 
valuable floor space, increasing pro- 
duction and practically eliminating 
rejects. Wood strips and fiber boards 
are glued and placed in template before 
insertion into dielectric field, 20 sec 
is required to completely cure bond 
between two materials. J. V. Ford, 
Industrial Representative, Pennsylvania 
Power & Light Co, Harrisburg, Penn- 
sylvania. 


Melting paraffin with electric strip 
heaters at the Canton Corrugated Box 
Co, Canton, O., complete eliminates 
fires. Temperatures and paraffin thick- 
ness are more accurately controlled. 
A superior product results. In making 
paraffin coated corrugated paper pack- 
ing cartons, paraffin is applied to the 
paper at approximately 243 F. For- 
merly melted by gas in a cast iron 
melting and roll application tank, fires 
were not unusual. 22 kw of thermo- 
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statically-controlled strip heaters were 
applied to the bottom of the tank. 
G. W. Craiglow, Ind Power Eng., Ohio 
Power Co, Canton, O. 


Materials handling with motor-oper- 
ated conveyors at Continental Can 
Co, Mifflin Borough, Pa., keeps human 
handling to a minimum and effects 
substantial savings in production costs. 
One million cans are moved daily at 
high speed by conveyors which criss- 
cross entire plant. K. P. Allen, Indus- 
trial Power Engineer, Duquesne Light 
Co, Pittsburgh, Pa. 


Capacitor installation of nine 7'2- 
kvar, 3-phase banks enabled “Dolly 
Madison” Division of Interstate Baker- 
ies Inc, Cincinnati, Ohio, not only to 
avoid numerous power failures but 
also to add three 15-ton air condition- 
ing units to their already heavily loaded 
circuits prior to the installation of a 
larger switchboard which could not 
be delivered before hot weather set in. 
Air conditioning improved quality of 
product and comfort of employees. 
T. V. Morrow, Power Engineer, Cin- 
cinnati Gas & Electric Co, Cincinnati, 
Ohio. 
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Unit substations located on balconies 
save valuable floor space at Conti- 
nental Can Co, Mifflin Borough, Pa. 
Voltage is reduced from 4000 to 440 v 
for power and 115/230 v for lighting. 
Efficient and flexible power distribu- 
tion is assured by bus duct which is 
the principal means of power distribu- 
tion throughout plant. K. P. Allen, 
Industrial Power Engineer, Duquesne 
Light Co, Pittsburgh, Pa. 


Drying pharmaceuticals in electric oven 
at the Wm. S. Merrell Co, Cincinnati, 
Ohio, speeds up heating process and 
permits holding pharmaceuticals to 
close limits to prevent overheating 
and spoilage. Electric heaters eliminate 
possibility of water damage to valu- 
able drugs possible when hot water 
heat is used. Vacuum-type oven has 
9 kw in electric strip heaters rated 
187.5 w each, and connected on 220-v, 
3-phase service. Thermostat holds 
temperature within close range. Steam 
jet ejector maintains 29.9 in. vacuum. 
Because of high vacuum, heat transfer 
rate from hot water shelves is low 
and heating of material would be 
slow. L. J. Langevin, Power Engineer, 
Cincinnati Gas & Electric Co. 
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the Years write an 
impressive testimonial 
to Cornell-Dubilier 
Capacitors 


You will find them in the stations and on the poles 

of the country’s largest power producers: C-D capacitor 

that have been in continuous operation since 1938, 

1939, 1940 with little or no maintenance required! Over 

4,000 time-tested C-D installations confirm that some 
truly the most consistently dependable capacit 

for power-factor improvement, 


C-D gives you these extra safety factors 


¢ C-D capacitors are designed to withstand trans ent 
over-voltages as well as steady state voltages. 

Low dielectric unit stress provides this extra 

margin of safety. 

Heavy major insulation in the form of laminated 
liners with reinforced corners, insures highest 
impulse withstand levels. 

Only C-D capacitors (from 230 to 13,800 volts), ate 
subjected to a full rated voltage energization test. 
Wide margin between paper and foil provides 

higher insulation level. 

Use of C-D’s Dykanol results in lower unit weight 
per KVAR; high stability; long life. 
Heavy-Duty wet process porcelain bushings for longer 
creepage path, less breakage, higher impulse rating, 


Planning an installation of industrial, station oF 
pole-type capacitors for power-factor improvement? 
You can save maintenance dollars and insure trouble- 
free service by talking it over with a C-D engineer. 
Cornell-Dubilier Electric Corp., Dept.p.s2-8,South 
Plainfield, N. J. 
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TELEVISION SHOW produced by Dallas P&L’s home service girls is shown to dealers, who later encourage range prospects to see it 


Out-Selling Gas on the Range 


Five-year electric range promotion by Dallas P&L run- 


ning ahead of schedule. 


It bas taken a lot of doing, but the 
Dallas Power & Light Co has proved 
that electric ranges can be sold in the 
heart of 


natural They 


have done so by a stepped-up promo- 


gas country 
tion campaign capitalizing on postwar 
indications that housewives were in- 
terested in the plus values of electric 
cooking 

Ranges in service have risen from 
less than 800 on the lines prior to the 
war—a saturation of less than 1% 
to nearly 
than 6% 
saturation to 10% 
five-vear 


10,000, a saturation of more 

The company hopes to in- 
crease through a 
selling launched 


1949 


program 
late in This is based on area 
growth of 160,000 residential custom- 
which objective of 
16,000 system. The 
drive is progressing ahead of schedule 
In two years range sales have exceeded 
2,500 per year (see table) 

In the process, DP&L has overcome 


ers, means an 


ranges on the 


124 


Aim is for 10% of saturation 


several stumbling blocks. Although 
electric rates were low enough to pre- 
vent operating costs from being a 
problem, installation costs appeared 
to be a danger in the early going. 

However, working with electricians, 
the company developed a plan for 
range installations at minimum cost 
and disturbance to existing wiring. 
This provides for a range switch below 
the meter base and a tap off for the 
other load 

As a elec- 
tricians agreed to go along on a flat 
installation cost for wiring. This per- 
mits dealers to quote a complete de- 
livered and installed price. 


further sales booster, 


Convince Salesmen Changing the 
thinking habits of salesmen was the 
n°xt hurdle. They couldn't become 
accoustomed to the idea of selling 
electric ranges in a natural gas terri- 
tory 
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Several steps were taken to change 
their minds. 

1. A bonus of $5 in addition to 
commissions was offered, the utility 
and the dealer each paying half. 

2. Special prices were offered by 
manufacturers and distributors to 
salesmen buying electric ranges for 
their own homes. 

3. Special cooking schools for sales- 
men were conducted by Dallas Power 
& Light’s home service girls. The 
company has a standing offer to deal- 
ers: Home service girls will cook a 
dinner and show the salesmen the 
operation anytime the dealer will send 
his salesmen to the company’s home 
service kitchen. 


Kept Rolling Along . . . These moves 
did much to sell salesmen on selling 
electric ranges, but a number of other 
activities have helped to keep the ball 
rolling. When the program was 
launched, it was announced at a meet- 
ing of 200 range dealers. The plan 
called for an intensive four-month 
promotion, and a five-year program 
aiming at sales of 13,500. Promo- 
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NOW...THERE’S 


AN 0-B CLAMPTOP 


‘ 


© for any voltage 22 to 69 kv 
@ for conductor Y% inch to 1% inch 


@ for pintype or line post 


Now you can have the modern successor to the tie wire—the 
O-B Clamptop—for any voltage from 22 to 69 kv, and any size 
conductor cable from 0.25 to 1.50-inch, either in the convention- 
al pintype design or the line post. Voltage, conductor diameter, 
or insulator style, are all now fully accommodated in the Clamp- 
top category. 

With Clamptops, loose connections at the insulator head, slip- 
ping conductors and strand chafing are ended. A man without 
special skill, using a common hand wrench, can make up the 
“tie” in considerably less than a minute, and make it better, 
stronger, and more lasting than the best-installed long-wire hand 
tie. If lines must be worked with hot tools, the Clamptop is out- 
standing in its simplicity, speed of handling, and much greater 
safety. 

If you feel that the established pintype insulator design--reg- 
ular or post--can’t be improved upon, you haven't investigated 
the Clamptop. It’s simple to handle, saves valuable time, and 
produces a better job at each point of support--and it is now 
available for free choice in the complete 22 -69-kv range. By 
substituting a secure clamped connection for an insecute tie 
wire, you gain a long list of practical advantages. Specify O-B 
Clamptops on your next line project and see for yourself. 
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DIAGRAM of simplified range installation with existing load tapped from box installed 
below meter base. Result is minimum disturbance to existing wiring and low cost 


Range Sales in Dallas Power & Light Service Area 


1948 


Accum. 
Seles Totals 


1949 
Accum. 
Totals 


1950 
Accum. 
Seles Totals Seles 


45 
37 


2044 
2081 
2137 
2201 
2262 
2304 


3910 | 
4055 
4256 


2881 
2903 
2950 
3026 | 
3073 


177 
189 
206 
354 
240 
172 
298 
238 
261 
121 
225 
158 


2353 
2379 
2514 
2609 
2695 
2629 


And Here's 
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Thousands af Women 
are swrching 60 
ELECTRIC COOKING 
Because Cooking’s a 


imnw 
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TYPICAL SELECTION from among 18 cords used by salesmen to pro- 
mote electric range sales among potential customers. Remainder of 


126 


onedpuen asd 
el | Range plug ond receptocie 


1951 
Accum. 


tional activities scheduled included: 

1. A weekly television show put 
on by the home service girls from the 
company’s auditorium. 

2. Newspaper and radio advertis- 
ing, with the former featuring typical 
installations of ranges in Dallas homes. 

3. Special electric cooking sections 
in Dallas daily papers. 

4. Ads by dealers and distributors. 

5. Cooking schools for dealers and 
salesmen. 

6. Direct mail materials. 

In January, 1950, a pep meeting to 
revive interest was attended by 500 
salesmen. This was followed by 
another campaign of testimonial ad- 
vertising, which has been one of the 
more effective tools throughout the 
program. 

A skit emphasizing advantages of 
electric cooking highlighted a meeting 
two months later, and launched re- 
newed activity in ranges and home 
freezers. 

An eight-page booklet outlined the 
program for dealers and salesmen. 
Samples of direct mail pieces were dis- 
tributed and salesmen were told all 
promotional activities that had been 
launched in the fall of 1949 would be 
continued. 

Meetings to revive interest were 
held in April and June 1950, in May 
and September, 1951 and in May of 
this year. Last November the TV 
promotion was increased to two pro- 
grams a week. 

Plans call for continuation of the 
program along lines followed to date, 
with changes planned from time to 
time to renew interest and to take 
advantage of experience gained. 


Totals 


6541 


‘ 


ELECTRIC COOKING 
1. It's Fast gf 
2. It's Clean % B 
3. It’s Cool 
4. It's Safe 
5. It's Modern 
6. It's Healthful 


COOKING penor 
* — 7. It's Convenient 


to any other method 
8. It's Certain 
10 Reasons why 
women demand the 
Electric Range 


9. It's Automatic 
10. It's Economical 


cords, through humorous line drawing of Reddy Kilowatt, illustrate 
the ten reasons for buying a range, listed at right 
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IMPROVED THERMAL RESISTANCE WITH 


TRANSMISSION 
PINTYPES! 


More Uniform Thermal Expansion Achieved 


VICTOR Purified Porcelain has the most uniform thermal ex- 
pansion ever achieved in the insulator field — expansion 
that remains uniform throughout its entire mass. This achieve- 
ment, like Purified Porcelain's many other advantages, is 
due to the removal of all mineral salts from the water used in 
processing. 

With VICTOR Purified Porcelain, failure of shells due to 
sudden thermal changes is eliminated. Choose VICTOR 
TRANSMISSION PINTYPES—made of Purified Porcelain— 
finest insulator porcelain ever made! 


VICTOR INSULATORS, INC. VICTOR, N. Y. 
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end other sizes and ; 


types, send today for © 
Bulletin No. 4. 


Ordinary Porcelain 


Here’s Why Purified Porcelain 
Has Uniform Expansion 


The drawing at the left shows a greatly enlarged section 
of ordinary porcelain and reveals what ceramic authori- 
ties ogree contribvtes to porcelain weakness and pos- 
sible failure under unusual service conditions. The various 
irregular shapes are glass-like impurities which ore 
formed during firing, by mineral salts in the processing 
water. After firing, these impurities shrink at a different 
rote than does the porcelain itself, covsing tiny fissures 
(shown by the dark radicting fines) which physically 
weoken the insulator and make it more winerable to 
puncture. Also, these differing rates of thermal expan- 
sion set up dangerous strains ond stresses during sudden 
temperature changes in service that con actvally weaken 
the insulator. 

The drewing at the right shows the homogeneous 
quality of Purified Porcelain. its absence of impurities 
gives uniform thermal expansion and lessens the possibility 
of failure under extreme conditions. Other advantages: 
maximum density and hardness, higher mechonicol impact 
valves, improved range of M and E strength valves and 
higher oil puncture valves! 


% 





NEW EQUIPMENT 


Lightning Arrester 


For mounting on conventional 3-25 kva rural trans- 
former, this lightning arrester-cutout combination is adapt- 
able to left- or right-hand positioning with respect to sec- 
ondary conductors. Arrester and upper contact arm are 
mounted on the unused mounting lug of the transformer, 
lower contact arm is mounted on the line terminal of the 


Radiation Detector 


The Radector, a new radiation detec- 
tor which utilizes the Neher-White 
ionization chamber, is reported capa- 
ble of measuring from ordinary back- 
ground radiation to over 1500 Roent- 
gens per hour, on a single scale. 

The instrument does not depend on 
amplification and therefore requires 
no rectifiers, condensers or transform- 
ers. Measuring 5x3x3 in, the Ra- 
dector weighs 2 Ib and is powered by 
4% v. Battery life is said to nearly 
equal shelf life 
Jordan Electronic Mfg Co, 9042 Cul- 
ver Bivd, Culver City, Calif. 


Handy-Talkie 


Weighing only 6% Ib, with batteries 


this radio transmitter-receiver is de 


signed for emergency conditions. As 


128 


cover bushing. 


Unit can be shipped mounted on the transformer, by 


folding upper contact arm down. 


For lightning protec- 


tion of transformers with internal fuses, the arrester may 


be obtained separately. 


The combination has protective 


characteristics said to be comparable to individual units. 
General Electric Co, Schenectady 5, N. Y. 


the AN/PRC-6 it is at present in pro- 
duction limited to the Signal Corps. 
Industrial uses are forecast. Carried 
slung over shoulder, the cast-magne- 
sium housing contains the transmitter, 
receiver, batteries (342 |b). Effective 
range 1-3 mi, depending on terrain. 

Emerson Radio and Phonograph Corp, 
111 Eighth Ave, New York 11, N. Y. 


Diffuser Unit 


This indirect lighting component is 
designed to modify the contrast be- 
tween brightly lighted work areas and 
dark upper areas. The all-steel fixture 
is available with open or closed ends, 
for two or three 40-w lamps. 

Reflector is finished in high gloss 
black or porcelain enamel. Unit may 
be ceiling mounted or suspended, 
singly or in rows 
Leader Electric Co, 3500 N. Kedzie 
Ave, Chicago 18, TH. 


August 25, 
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Liquid Level Control 

A device for measuring the level of 
electrically conductive liquids, this 
control requires no moving parts 
within the tank. Stainless steel probe 
rods, together with the liquid between 
the rods, form a circuit whose resis- 
tivity is a measure of the liquid level. 

The device is said to distinguish 
between the actual liquid level and 
any foam that may be present, or 
saturated vapor in the tank. Further 
information in Bulletin PF479, avail- 
able from the company. 


Photoswitch Inc, 77 Broadway, Cam- 
bridge, Mass. 


Demand Switch 


An automatic demand control 

witch, rated at 250v 60 amp, has a 

controlling load of 27 amp and a de- 
(Continued on page 133) 
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HOW LONG 


Safety Set Screw 
Clamp and Wrench 


If They’re 
HUBBARD-COPPERWELD 


You Know the Answer Cross section of -inch 
Hubbard-Copperweld Ground 
Rod showing approximate pro- 
The time-tested dependability and economy portion of copper and steel 
of Hubbard-Copperweld products have been 
proven in service for 36 years. The permanent 
Molten-Weld completely eliminates the possi- 
bility of harmful electro-galvanic action within the 
rod. There are no microscopic cracks, fissures, 
or pin holes in the thick copper exterior to admit 
moisture and give destructive rust a foothold. 


For permanent grounding protection at lowest 
annual cost, insist upon Hubbard-Copperweld 
Ground Rods, with the rust resistance and con- 
ductance of copper plus the strength and easy- 
driving qualities of alloy steel. 


Hubberd-Copperweld Ground Rods, 
R.E.A. item “TD-i,”” and Ground Rod 
Clamps, R. E. A. item “‘TD-aj,"”” are manu- 


factured in all R.E. A. standerd sizes. Conical Swaged Point, 


no steel exposed 
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““/CSP’ Transformer saves 
$125 per year in service calls’ 


“25 service trips for re-fusing during each lightning season, at a cost of about 
$5.00 per trip, was the price we had been paying to keep a single conventional 
transformer in service,” reports a Tennessee Utility. “The transformer was 
located in a particularly severe lightning area, and we had come to accept the 
outages as somewhat pardonable. One day it was necessary to make three trips 
to restore service. 

“About 10 years ago we replaced it with a ‘CSP’ transformer which bas 
been in continuous service ever since. Its record of performance, paying for 
itself within the first year, bas resulted in our adoption of ‘CSP’ transformers 
for all rural construction.” 

Installation and maintenance costs for Westinghouse “CSP” (Completely 
Self-Protecting) Transformers are always lower, because complete protective 
equipment is built in, not separately mounted. A two-year survey of Electric 
Light and Power Companies shows the following: 


“csp” Conventional 


Installation Costs $24.74 

Burn-out Rate 1.005 % 

Fuse Outages 5.64% @ $6.52 per outage 
Load Checks 12.8% 

Breaker Reset None 


If you'd like to check your own costs against these national averages, ask your 
Westinghouse representative for Booklet 4247-8, ‘Transformer Costs and Their Rela- 
tion to Profits’’. Westinghouse Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa. 


“CSP” devices... originated and patented by W estingbouse 


| NATIONAL AVERAGES 
= 


MY lee | an : 
CSP DISTRIBUTION 
TRANSFORMERS 





ALL FARGO 
AUTOMATIC 
LINE SPLICES 


The “ALS” Series for ALL ALUMINUM 


THEY'RE EASILY and QUICKLY INSTALLED . - - 
Fully automatic. 


THEY'RE SAFE . - - No tools required. 


ter strength 
‘RE PERMANENT . - - Gree 
aegis od holding power with the exclusive 
“one-piece” iow: 


Time and labor 
‘RE ECONOMICAL - - - : d 
THEY'RE saved on both new construction on 
maintenance. 


Ask your Line Material 
Field Engineer to give 


you complete details. 


The “LS” Series for COPPER 


“ONE-PIECE” JAW 
CONSTRUCTION 
Precision machining of the “one-piece” jaw from 
solid stock assures permanent alignment of the 


4 jaw segments for strength, holding power 
and ease of installation. 


“Sag Guide” Marks Save Time 


“Seog Guide" lines on each Fargo Splice show 
how much of the conductor should go inside. 
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ferred load circuit of 18 amp. 
Designed to defer heater circuits 
at prior peak loads, the unit is mount- 
ed in a bakelite case, ambient temper- 
ature compensated and thermally con- 
trolled. 
Kilowattcher Corp, 141 West Jackson 
Bivd, Chicago 4, Ill. 


Flame Failure Safeguard 


A phototube and amplifying photo- 
electric flame failure safeguard oper- 
ates on 115/208/230v, 50/60 cps, at 
10w. The ambient temperature limit is 
150 F and the sensitivity 15 ft. c. 

The safeguard may be used for 
flame protection with manually lighted 
oil burner, heaters, ovens, kilns, etc. 
Flame failure is registered by a pilot 
light. 

Combustion Control Corp, Cambridge, 
Mass. 


Gearmotors 


Combining motor and speed re- 
ducer in a single housing, the gear- 
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@ Far too many poles are ready for the scrap pile long before they've 
been in service for 30 years. However, if your poles are pressure-treated 
with creosote, you know they are capable of 30 or more years of de- 
pendable service—countless service records prove it. 

That's why it’s smart to treat your poles with creosote. Creosute is 
a mixture of a number of compounds which are toxic to insects and 
fungi, the two principal causes of deterioration in wood poles. 

Creosote has another important advantage: it’s been in use now for 
more than 100 years, and experienced technicians can treat poles to 
obtain deepest penetration and maximum retention. They know, too, 
how to apply creosote and leave poles dry, so that you will not get 
complaints about their cleanliness 

Specify Koppers Creosote. Koppers, one of the nation’s largest 
producers of creosote, assures you highest quality and service. 

For more information about the advantages of creosote for your 


wood preserving, contact Koppers Company, Inc., Tar Products Di- 
vision, Pittsburgh 19, Pa. 


KOPPERS COMPANY, INC., PITTSBURGH 19, PA. 
Ter Products Division 


a IB GE 7 EAS 
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wheel type. 
The motors are available in ratings 
ene » from ¥2 to 15 hp, in ac squirrel series 
~ cage, wound rotor, and dc shunt, series 
; and compound types. Further infor- 
mation is contained in bulletin B-601, 
obtainable on request from the com- 
pany. 

Star-Kimble Motor Div, Miehle Print- 
ing Press & Mfg Co, 200 Bloomfield 

Ave, Bloomfield, N. J. 


| motors provide speed ratios from 2.5:1 

F to 97:1. The speed reducers include 

KK fe POLE TOP SWITCHES planetary, offset and right-angle worm- 
- ~. > 


| 
| 
| 
| 


| Contact-Making 
| dc Instrument 


Model 1087 is a switchboard in- 

strument, of core magnet mechanism 

| type, with two adjustable stationary 

| contacts and a contact carried on the 

pointer. The low and high stationary 

contacts “make” or “break” under 

MORE SWITCH FOR LESS MONEY direct influence of the current in the 
instrument's moving coil. 

The contact circuit is electrically 


KPF Pole Top Switches cost less to buy and give longer serv- insulated from the moving coil circuit. 
: . 2 : . Contact rating is 6v 0.030 amp dc 
ice because they are simplest in ante. sturdily built. They non-inductive, maximum. The instru- 
need no separate deadends, no “extra” insulators. Simple ment may be used for control of volt- 
"3-step” installation saves man hours—(just bore holes in age or current levels of standby bat- 


tighten bolts, attact tors). Insulator stacl teries, in electro-plating processes, for 


indication and control of speed, etc. 
easily adjusted for line sag. Free-fioating, self-aligning, silver- Weston Electric Instrument Co, 617 
surfaced blades always maintain proper contact. Vertical, Frelinghuysen Ave, Newark 5, N. J. 
horizontal or triangular mounting. Write today for Catalog, 


Charge Indicator 
ELECTRIC COMPANY | For use with industrial truck bat- 
1624 E. Alpine Avenue + Stockton 5, Calif. | teries, the instrument can be mounted 
| so the operator sees the state of bat- 
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From Western Precipitation—the organization that pioneered the 


commercial application of Cottrell Precipitation... 


I’ YOU ARE ENGAGED in any phase of industry where the recovery of 
dusts, fumes, fly ash, mists, fogs or other suspensions from gases 
is a problem, you will find this booklet on the Corrneny Electrical Pre- 


cipitator helpful and informative. 


Western Precipitation pioneered and installed the first commercia! applica- 
tion of the well-known Corrrety Electric Precipitator—Dr. Cottrell, the inventor, 
being a member of the company. And for more than 42 years Western Precip- 
itation has consistently led in developing new Corrrens. advancements and 
techniques for recovering suspensions from gases, both wet and dry. 


This 28 page booklet summarizes many of the basic facts you should know 
about modern Corrnent. Precipitators—the various types available, how they 
operate, principal types of electrode systems and rectifiers, shell constructions, 
ete. As long as the supply lasts, a free copy will be sent you on request to our 
nearest office. Ask for Bulletin No. C 103. 


acked with helpful COTTRELL Information! 


im * @ Principal parts of a Cottrell Precipitator. Western Precipitation is not offilicted with any other compony in the 


Rectifiers. field of electrical precipitation except its wholly owned subsidiaries, 
International Precipitation Corporation and the Precipitation Company 
of Conoda, Utd. Whether you ore now contemplating the installation of 
o Cottrell Electrical Precipitator, of may be interested in such on in- 
stallotion ot o future dote, we con and will serve you in ony port of the 
United Stotes or other countries. 


WESTERN 


aecipilalion 


Moin Offices: 1004 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 

CHRYSLER BLDG., NEW YORK 17 © | N. Le SALLE ST. BLOG, CHICAGO 2 

- 1429 PEACHTREE ST. N.E., ATLANTA 5 » HOBART BLOG., SAN FRANCISCO 4 

— PRECIPITATION CO. OF CANADA. LTD. DOMINION $Q. BLOG., MONTREAL 
foreign countries. 
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Latest and most 
modern facilities 
for 
PENTA cHtoropHENoL 
TREATING 
* 


LONG LIFE 
CLEANLINESS 
LIGHT WEIGHT 

* 


TWO Strategically 
Located Yards: 


Minneapolis, Minn. 
Findlay, Ohio 


Cm ea ea 


Teas mei 
oS eh 


jm charge while the truck is oper- | 


| ating Three colored dial 


indicates | 


| whether the battery is “full,” “%,” | 


|“empty” or in “danger.” 
The Wheatstone bridge type instru- 
ment is adjustable for 3, 6, 12, 15, 


18 and 24-cell batteries, by means of | 


| resistors and taps 
}enamel metal case, the instrument is 
| balanced to read accurately regardless 
of position 
nects the indicator during charge 
Gould-National Batteries Inc, Trenton 
17, N. J. 


Round-chart Recorder 


These round-chart recorders and 


| 
automatic controllers are high-speed 


continuous-balance electronic instru- 
ments, of the null-type, which can be 
used to measure and record any varia 
ble that can be converted into an 
electrical quantity. Used with smoke 
density detectors, tachometer mag- 
netos, thermal converters for power 
measurement, etc 

The variable is simultaneously re- 
corded and indicated on a circular 
jscale. Models are available with full- 
scale pen travel of 34 to 7 sec. The 
instrument is housed in a moisture- 
| proof case for wall or panel mounting. 
| Bristol Co, Waterbury 20, Conn. 





Circuit Breaker 


Designed for 3 and 2-wire lighting 
protection, the K-173 is a plug-in cir- 
cuit breaker rated at 125v ac or dc, 
| with trip ratings from 10 to 50 amp 
for any frequency system between 
60 and 400 cps; interrupting rating 
is 5,000 amp 

The breaker is mounted in special 
sub-base and is suitable for overload 
and short-circuit protection. A dam- 


Mounted in a black | 


A toggle switch discon- | 


HANDY 
ANDY SAYS, 


Johns-Manville 


DUXSEAL 


KEEP A PACKAGE of Duxseal in your tool 
box for on-the-spot sealing of duct open- 
ings, potheads, bushings, terminal boxes 
| —and for filling multi-wire contact boxes 
| indoors. It’s a nonhardening adhesive 
plastic compound with an asbestos base 

... goes on like putty just as it comes from 

the handy package .. . provides a smooth, 

workmanlike job. 

Check these 4 important advantages of Duxseal: 

Stays plestic—Duxseal stays plastic indef- 
initely. Will not slump, melt or run under 
ordinary temperatures. 

Stays tight—Clings to duct walls and cables 
but flexes with expansion and contraction 
of the cable. 

Stays insoluble—Unaffected by ground 
waters and gases. 

Stays harmiless—W ill not injure workmen's 


hands or react With rubber, metals or 
painted surfaces. 


Tight seals fer ether electrical uses: 


5-M Tranolseel . . . for use against refined 
oils employed in transformers, switches 
and similar equipment. 

J-M Uniseal . . . for caulking equipment out- 
doors or in fume-laden areas. Resists tem- 
peratures up to 180° F. 

Let us send you more information about 
Duxseal and other J-M labor-saving seal- 
ing compounds. Just write Johns-Manville, 
Box 60, New York 16,.N.Y¥.In @& 

Canada, 199 Bay Street, Toronto, wv 
Ontario. U 


Johns-Manville 


1 
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aged breaker can be replaced with- 
out disconnecting a line or load wire. 
Further information is available in 
Bulletin TEE-6 

Trumbull Electric Dept, General Elec- 
tric Co, 41 Woodford Ave, Plainville, 
Coan. 


Elliptical Floodlight 


Available for lamps from 300- 
1500w type PS, 750-1000w type T-24 
and 400w mercury vapor type T-16, 
the Spaceliter elliptical floodlight has 
a reflector finished inside and out 
with vitreous-fixed porcelain enamel. 
Adaptable to outdoor space lighting. 
the brackets may be attached to wall, 
crossarm, pipe or pole top. An indi- 
cator scale with S-deg gradations is 
provided for aiming. 

Steber Mfg Co, Broadview, Ill. 


CONVENIENCE IN OPERATION — 

A GO-watt transmitter, receiver, power 

supply, and controls—in a single unit for 

desk-top operation. Available in 40-50 
mc range, 152-174 me range. 


CONVENIENCE IN MAINTENANCE— 
Chassis slides up for complete 
accessibility. Cabinet acts as 
handy, solid servicing rack. No 
need to remove chassis from 
cabinet. 


NOW see what CONVENIENCE means. 


with RCA’s new 2-way radio station 


CONVENIENT! 


Compact, space-saving design | 
Complete base station in a single 
desk-top unit using less than 314 | 
square feet of desk space—saves val- 
uable floor space. | 
! 


CONVENIENT! 


Easy to install and service | 
Just plug in transmission line and 
AC power and you are ready to op- | 
erate. Lift-out chassis for servicing 
in cabinet. Metering plugs for easy | 
checking. 1 


CONVENIENT! 

Up to 3 transmitter channels, 

2 receiver channels 

Designed for up to 3-channel trans- 


mission and 2-channel reception © 


where required. Lights on front 
panel indicate frequency in use. 


% 


CONVENIENT! 


Local or remote operation 
Choice of local or remote control 
base station in single, compact cabi- 
net. Chassis also available in stand- 
ard cabinet rack or weatherproof, 
pole-mounting box. 


For further details on the new RCA 60-wott desk station, MAIL COUPON NOW 


Fe a Ee eee cn eee ee 


Dept. 45HE, RCA Engineering Products, 
Camden, New Jersey 


peipe tela ehsHs8 REE 


( ) Please send me information on new Carfone desk station. 

Also send me information on 2-Way Radio for: 

( ) General Industry (Utilities, Construction, Petroleam, Lumber, Mining, etc.) 

( ) Transportation (Trucks, Buses, Taxis) ( ) Public Safety (Police, Fire, Ranger) 


Sequential Recorder and 
Annunciator 


Title 





Organization. 





Address 
City 


An automatic data recording and 
annunciating system for electric power 
plants is reported capable of “storing 
up” and printing a sequential record- 
ing of a series of abnormal condi- | 
tions. As many as 400 different “con- 





Name | 


—___--- 2One ii inhciccheielniiiiiin: 


RADIO CORPORATION of AMERICA | 


MOBILE COMMUNICATIONS CAMDEN, MH. 4. 
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Notes on Eagle Equipment — 
| Designed to save man-hours and money 


TRAILERS 


--- 1M A WIDE RANGE OF SIZES AND TYPES 


ADJUSTABLE LENGTH POLE 

TRAILER: casily adjusts to accom 
modate poles up to 90 ft. long 

a big trailer that does a big job 
Center pole telescopes. Trails 
smoothly. Equipped with electric 
brakes on rear wheels. Get com 


plete information on Eagle Trail- 
er Model 6450 


FOUR-WHEEL LO-BED TRAILER: 
for easy loading and hauling of 
heavy bulky units, also suited to 
pole and general purpose hauling 
Five ton capacity, overall length 
25 ft. 8 inches. Distance ground 
to low platform only 252 inches 
Equipped with electric brakes on 
rear wheels. Get complete infor 
mation on Eagle Trailer Model 
6441 


LIGHT-DUTY CARGO AND 
GENERAL PURPOSE TRAILER: 
light-duty, 1-ton capacity trailer 
for hauling one or two poles, 
cross-arms, pole hardware, et 
Has pole saddles front and rear 
and removable end boards. Get 
complete information on Eagle 
Trailer Model 7163 


COMBINATION CABLE REEL 
AND POLE TRAILER: complete 
with bolsters, stanchions, cable 
reel saddles. Quickly converted 
into a pole trailer by removing 
cable reel saddles and installing 
bolsters. A practical dual purpose 
unit, requiring only one trailer 
license. Get complete informa 
tion on Eagle Trailer PCP 
W-PCP series 


Send today for the com- 
plete catelog of Eagle 
Line Construction and 
Maintenance Equip- 
ment — o useful refer- 
ence book 


ditions” can be automatically re 
ported, recorded and printed. 


| Taller & Cooper Inc, 75 Front St, 


Brooklyn, “. Y. 


| Cold Cathode Tube 


A cold cathode triode for control 
of industrial clectrome equipment 1s 
said to have unlimited life. The tube 
contains an external electrode, can 
operate under wide temperature condi 
tions, eliminates warm-up time and 
stand-by currents 

Amplification to 2,500,000 possible 
with grid current less 1 micro-amp 
Input impedance up to 100 megohm 
Tube Type TT-1. Applications are 
pi'ot relays, liquid level controls 
counters, timers and similar devices 
Haledy Electronics Co, 57 William St, 
New York 5, N. Y. 


Measuring Machine 


Used to measure length of wire, 
cable, cordage, strip steel, etc, the 
machine measures in feet and inches 
up to 400 fpm with standard counters 
Special counters can be used to count 
to 2,000 fpm. 

No. 1/0 machine measures % in dia 
or 1 in wide; No. 1 machine 1% in 
dia or 1% in wide. The measuring 
wheel rides on the material, to elimi- 
nate errors from bends and twists in 
the material, and a brake stops the 
wheel when the material runs out. 
Neal Co, P. O. Box 237, Omaha, Nebr. 


Guy Wire Dispenser 


This dispenser is designed to feed 
the guy wire smoothly, and is said to 


MANUFACTURING CO., Appleton, Wis. 


Division of The Four Wheel Drive Auto Co. 


eliminate the whipping of guy strand 
ends. The wire is fed from the center 
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of the coil through a square opening 
which keeps the strand from uncoiling 
Wires can be unreeled from vertical 
or horizontal position such as sus 
pended from truck or placed flat on 
ground. Used rolls may be stored on 
the dispenser which weighs 21 Ib with- 
out the guy cord. 
A. B. Chance, Centralia, Missouri. 


Lead-Lag Ballast 


This lead-lag slimline ballast is said 
to combine series economy and size 
with lead-lag performance and depend- 
ability. It is available in 38, 58 and 
75-w two-lamp sizes. Size 34% x 2% x 
13%4 in. Stroboscopic correction and 
long lamp life, 25% reduction in watt- 
age losses are claimed. 

Westinghouse Electric Corp, Box 2099, 
Pittsburgh 30, Pa. 


MORE NEW PRODUCTS 
about which you should know 


Sola Electric Co, 4633 West 16 St, 
Chicago 50, Ill, has a weatherproof 
outdoor transformer for use with 400- 
w, type EH-1 and JH-1 mercury 
vapor lamps. The transformer is the 
“constant wattage” type and is de- 
signed for operating a single lamp, 
and for primary voltages 100-130v or 
200-260v. . . . Automatic Tempera- 
ture Control Co Inc, 5200 Pulaski 
Ave, Philadelphia 44, Pa, announces 
a precision torsion bar lead cell to 
change a mechanical force into an 
electrical signal. Operating through 
a differential transformer, movement 
of the torsion bar generates a signal 
fed to an indicator or recorder; ranges 
from 0-100 Ib to 0-2500 Ib. 
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Better 


public relations 
result 


. when power plant noise is scientifically 
silenced by Industrial Sound Control. 


Neighbors are grateful for relief from the roar 
of fans, or the disturbing hum of a substation 
transformer. 


Employees welcome working conditions which 
put an end to the tension, fatigue, slowed 
reflexes — and needless accidents — caused 
by excessive noise. 


ISC pioneered industrial noise suppression 
devices and methods .. . their experience, 
gained over the years, can help you. Write 
today for free booklet “Sound Facts”, 


Midwestern distributor: Midwest Industrial Sound 
Control, Inc., 1455 North Pennsylvania Street, 
Indianapolis 2, Indiana. 


[ectustriat Q ound Cot Ihe. | 


45 Granby Street, Hartford 12, Conn. 


2119 SO. SEPULVEDA BLVD. LOS ANGELES CALIF 
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here’e how 


TO MAKE BIG LOAD CHANGES 
LOOK SMALL 


¢ Distribute Station 
Load Changes . . . 


e Among Any Number ¢ By splitting up the load-regulating burden, more and 

of Operating Units . . . more generating stations are getting the kind of benefits 

rs shown in the diagram at the left. Efficient, automatic 

* To Provide a Regulated distribution, under L&N Unit Load Control, answers the 
Incremental Output problem of how to minimize the effects of swings. 


Suppose the three 10,000 Kw units in the diagram are on 
the line, when a customer load swing of 10 per cent of the 
station output develops. At once the question arises of 
how to regulate the generators at this new load level... 
how many machines to use, and how to use them. 


In plants where only one machine would handle the 
regulation, that machine would have to change its output 
very substantially, and thus decrease the unit’s efficiency. 

However, if all three generators share the swing, each 
gets only one-third of the change, and . . . efficiency curves 
being what they are .. . the decrease is sharply reduced. 
The station carries its load smoothly and economically. 

L&N Unit Load Control makes such operation not only 
possible but routine and fully automatic. Short-time load 
swings are stretched so thin that loading of individual 
generators is practically unaffected by fringe variations. 

Flexibility? Operators can load machines in practically 
any desired manner. Generators may be loaded equally; 
load may be divided in proportion to machine ratings; 
some units may hold base load while others regulate. 


Reliability? L&N equipment now solves the vast ma- 
jority of all utility load-frequency control problems. 


Engineering? You are invited to send details of your 
station’s load-control problem either to our nearest office, 
or to 4938 Stenton Avenue, Philadelphia 44, Pa. 


iki 
LEEDS & NORTHRUP 


CONTROLS * INSTRUMENTS * FURNACES 


sont 


techies Frasier 
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LETTERS TO THE EDITOR 


© Rt00yV KiLOWATT 


Reddy Has Nose Trouble 


To the Editor 

Your article “A Light Bulb Talks 

* in the Aug. 11! issue of Electrical 
World sure has my nose out of joint 

It was a good story as far as it 
went, but gosh, Mister—you didn’t tell 
the half of it! 

1 admit I'm no Clark Gable, but 
I'm very proud of that beezer of mine 

why I've got a that 
would even put Durante to 
shame 

An interesting thing about it is that 
my nose is adaptable. It can be that 
ta bulb that powers the huge search 
lights or the tiny little grain of wheat 
lamp in the end of a surgical instru- 
ment 


schnozzola 
Jimmy 


Course what most companies do is 
promote household Bulb Kits 
variety of sizes for 
reading need 

All kidding aside your editorial had 
a lot of meat in it, and Electrical 
World deserves a lot of credit for 
calling attention to the basic load of 
the industry. 


in a 


every working- 


Reddy Kilowatt 
SO Church Street 
New York 7, N. ¥ 


® Dear Reddy: We like you and your 
nose. Never in the world would we 
want to alter your countenance. Please 
screw your nasal appendage into place. 


Cu-Al Connectors 


To the Editor 

We were interested to read Mr C. E 
Baugh's description, in your 2nd June 
number (p. 82), Of tests made with 
aluminum-copper connections 

The area chosen for the tests is 
obviously very severe, but, neverthe- 
less, trouble should not occur “after 
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less than three years of service.” We 
have similar tests taking place at Mom- 
basa on a small low tension transmis- 
sion line supplying domestic consum- 
ers within a hundred yards or so of 
the coast. There is no need to em- 
hot, humid, and saline 
conditions in that area. The position 
is, that years, the report 
was completely satisfactory, and one 
fitting removed showed no signs of 
corrosion beyond, of course, the usual 
weathering. The internal aluminum- 


copper junction was in perfect con- 
dition. 


phasize the 


alter two 


Some five years have now elapsed, 
and behaviour of the fittings continues 
to be perfectly satisfactory. Two have 
been removed and are on their way 
to this country for detailed examina- 
tion. The fittings in question were 
aluminum to copper tee tappings, but 
their design is quite different from 
those mentioned in Mr Baugh’s tests. 
The copper-gripping brass portion is 
screwed hard home into the aluminum 
body so that the contact is good, but 
a gap is left between the two dissimilar 
metals and this is filled by some 
weather-resisting compound. The bi- 
metalic junction is thus kept dry, and 
25 years experience has fully justified 
the use of this arrangement. 

We were struck by the fact that 
amongst the conclusions reached as a 
result of the tests no mention is made 
of a very important point, viz metal 
purity. We have found that small per- 
centages of copper and zinc can have 
quite serious results. 

We see that P. G. Clamps with cop- 
per inserts and also bi-metallic washers 
were not satisfactory in Mr Baugh's 
tests. Neither of these arrangements is 
used in the U. K. to any extent. 

In our view, since Mr Baugh’s tests 
only cover certain designs of alumi- 
num-copper fittings and do not include 
other designs which have proved their 
worth, the generalization that trouble 
may be expected in service with such 
fittings is hardly justified. 

C. H. E. Ridpath 
Chief Electrical Engineer 
Aluminum Wire & Cable Co, Ltd 
37 Thurloe Street 
South Kensington 
London, S. W. 7, England 


@ EW thanks Reader Ridpath for his 
worthwhile information on copper- 
aluminum cannectors. 


What Word Do You Use? 


To the Editor 

Much confusion exists in account- 
ing circles over certain uses of the 
word “overhead.” Even after it has 
been carefully defined, there remain 
questions of interpretation in particu- 
lar applications of the term. 

For the electric utility industry, the 
Federal Power Commission has classi- 
fied all construction costs as being 
either “direct” or “overhead.” There- 
fore, if it is said that “overhead is 
running 10% of direct construction 
costs,” the statement should mean the 
same thing to everyone in the industry 

Unfortunately there are certain 
border-line costs, such as those asso 
ciated with construction facilities, for 
which no official title exists. Some 
people have chosen the word “in- 
direct” to describe these costs. This 
choice seems to me most unfortunate 
because it might be inferred that, inas- 
much as these costs are not “direct,” 
they must be “overhead.” Nothing 
could be further from the truth! 

I believe that a better word to 
describe construction facilities et cetera 
is “burden.” What other words have 
your readers found to denote these 
construction costs that are temporarily 
lodged in clearing or suspense ac- 
counts, but must eventually be distrib- 
uted as either “direct” or “overhead” 
to satisfy the requirements of the 
Federal Power Commission? 

William H. Hamilton 
135 Dahlia St 
Denver 20, Colorado 


@ Readers, speak up! 


Ohio Power Takes Credit 


To the Editor: 

It has been called to my attention 
that in your Aug. 4 issue, p 34, the 
third “Power Brief” states that Dayton 
Power & Light Co has been author- 
ized to furnish electrical power to 
Wapakoneta, Ohio. 

This statement is in error as Ohio 
Power is now serving them. Central 
Ohio Light & Power Co previously 
served this community. 

Philip Torchio, Jr 
Assistant General Manager 
Ohio Power Co 
Canton, Ohio 
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7.5/12.5-15KV 


* Type KO-L, with Lead Break 


Only CHANCE ko 


gives you all these features 


There's a big difference in cutouts! Overall pro- 
tection throughout the entire interruption range— 
all-weather operation—positive fuse coordination— 
low radio noise level . . . are just a few important 
things to look for when choosing your cutouts. 


Compare the CHANCE KO with any other cutout. 
Compare it electrically. Compare it mechanically. 
Test it from maximum rated interruption to your 
lowest currents ... you'll find that the CHANCE KO 
gives top performance because the KO is the basic 
design for the type KO-L—which is built for load 
break operation. 


Order through your regular supplier—specify 
CHANCE KO or KO-L. 


Vou krow 173 FIGHT when you spectiy CHANCE 


1 LOAD BREAK device, optional, Type KO-L*. 

2 Overall Protection—Proved by thousands of tests. 

3 Pry-Ovut Lever for easy opening and closing. Allows 
the use of heavy duty contac! springs without 
requiring extra effort to remove tube. 

4 Exclusive Ejector Mechanism provides fast complete 
ejection of fuse link before contacts part—even on 
a low current interruption. 

5 Sleet Shields for All-weather Operation. Protect con- 
tacts and operating mechanism and prevent water 
from entering the tube to cause twisting and swell- 
ing of the fiber. 

6 Mechanical Time-Delayed Contact Separation. Prevents 
pitting or burning of contacts. 

7 Pivot Bracket (E.E.1.—NEMA) for cross-arm mount- 
ing. A special bracket is available for pole mounting. 

8 Positive Semaphore Indication to show if cutout was 
opened manually or by a protective operation. 

9 Easy Reloading—simple hook stick operation from 
any angle. 

10 Link Element Protection—Link tension not affected by 
closing action. Eliminates breakage or damage to 
time-current characteristics of link. 

11 Overtrave! Stops—Protect pressure contact springs. 


12 Sofety to Operator—Tube angle directs expulsion 
gases away from lineman when operating cutout. 


* 


Chance Type KO-1 gives 
load break operation with 
full interrupting capacity. 


A-B-CHANCE CO: 


CENTRALIA, MISSOURI 
SAN FRANCISCO, CALIFORNIA 


it's not just a cutout with 
@ load break attachment 
—it's built to break loads. 
This load break costs only 
$2.00 extral Get full 


information today. 
ANCHORS © GUYING FIXTURES © LINE CONSTRUCTION TOOLS © CONDUCTOR CLAMPS 


GROUNDING EQUIPMENT © HOT LINE TOOLS © HIGH VOLTAGE SWITCHES © CUTOUTS 52-11 
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AGE F ENCE- 7853 HAT THEY'RE SAYING 


* AMERICA’S FIRST WIRE FENCE « At Industry Meetings 


Formula for Reform 


HAROLD BRAYMAN, Director, Public 
Relations Dept, E. |. duPont de Nemours 
& Co, before annual meeting of the Paint 
end Varnish Production Clubs, Atlantic 
City, N. J 


The major problem facing Ameri- 
can business today is that of winning a 
favorable public opinion. American 
business is confronted with a strange 

nd confusing paradox. It has failed 
to gain for itself the same degree of 
acceptance and confidence that it has 


\ 
Security is vital today won for its products. 
\ 


, During the depression, political as- 
as never before. Protection at property lines has pirants found it was popular to blame 


been the responsibility of Page Chain Link Fence for more somebody for the nation’s troubles 
than 60 years. There are fence styles and gates to meet any and the businessman was the prime 
protective need. The expert erecting firm near you will supply and biggest target. As a result a whole 
facts and submit cost estimates without obligation. Firm name generation grew up exposed continu- 


; ally to the contention that the business 
will be sent with fence data on request. a 
or industrial leader was a rascal. 


Wrlle to PAGE FENCE ASSOCIATION in Monessen, Pa., Unfortunately the business enter- 
Sin eis, SSioow Denver, Detroit, Los Angeles, Philadelphia, priser, the production genius, and even 
PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC. the scientist, who have furthered our 
progress a great deal are often remem- 
bered less favorably than those who 
have had eloquent things to say about 
it later on. Business even more than 
the political leader desires the highest 
possible standard of living for all peo- 
ple, because that condition is the best 
suited to its own prosperity. 

Our standard of living is the simple 
arithmetic of dividing the quantity of 
goods available by the quantity of pro- 
ductive effort going into it. The quo- 
tient is the measure of the living stand- 
ard. When we increase the supply of 


for interrupting high voltage circuits in air goods in its relation to productive time 
+ ° ° we then step up our scale of living. 
without external arcing or contact burning.. 


} 


Expansion of Selling Machinery 
J. M. MecKIBBIN, vice president in 


charge of consumer production, Westing 
house Electric Corp, before the Adcraft 
Club at Detroit, Mich 


Loods up to 600 amperes at 15,000 volts can be opened For full 
with these 3E switches. Mognetizing currents of trans- 
formers and charging currents of lines ond cables are untnntie America’s sales plant to match the 
r : 
Gho efficiently interrupted expanding physical plant in order that 
Switches cre available tor hook stick or group oper- Booklet a Ae 7 

ation in either open or enclosed styles... and can be American industry will emerge from 
supplied in combination with power fuses for economical a its present expansion program with 
overload ond short circuit protection. : the greatest facilities to produce that 

this country has ever known. Gearing 

our selling machinery to the expan- 


4 
Seae ae aad Oe ao De ce sion of our production machinery will 


keep our factories running, our em- 


: There is a real need to expand 
details 
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ployment at a high level and our econ- 
omy healthy. 

In the last ten years the number of 
salesmen in this country has increased 
only 18% in comparison to an 80% 
increase in the physical volume of 
goods sold. The basic selling tech- 
niques have almost been forgotten, be- 
cause since the war products have 
moved without any real sales effort. 

Product claims that cannot be sup- 
ported by the product in operation 
have no place in the development of 
the sales plant. Westinghouse, besides 
expanding its selling machinery is at 
the same time engaging in a major 
plant expansion program. Each manu- 
facturing division has developed a 
long range marketing program which 
sets future goals and plans for the 
necessary selling machinery to reach 
these objectives. 


Our Greatest Opportunity 


CLARENCE J. McCORMICK, Under Sec 
retary of Agriculture before the Colum 
bia Basin Field Committee at Portland 
Oregon 


The challenge that faces us in the 
field of land and water conservation 
has been brought more sharply into 
focus for many people as a result of 
recent flood disasters in the Midwest. 
Because television has brought the 
devastation and ruin caused by floods 
into the living rooms of the nation, 
people are now becoming cognizant 
of the nation’s flood problems. As bad 
as these floods may seem on the main 
stream the estimated damage up- 
stream in the tributary valleys is about 
75% of the total. The damage is 
largely agricultural resulting in crop 
losses, land, road and bridge damage. 
It is upstream in this watershed terri- 
tory above the big rivers and dams 
that we must devote our attention if 
we are going to harness our rivers. 

The Columbia River Basin and the 
Pacific Northwest have a great future 
with major opportunities for growth 
and economic progress. This potential 
greatness however depends largely on 
the development of the Columbia 
River and its tributaries. 

The electric power that can be de- 
veloped from the Columbia's water 
affects the relative value of every other 
resource in the region. In the Ameri- 
can part of the basin alone 35 million 
kw capacity of electric generation can 
be developed and this I am told rep- 
resents 40% of the entire potential 
electric power capacity of the nation. 
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DBPC In 


in Circuit Breakers, 


HEN DBPC (Di-tert-butyl-para-cresol) is added to trans- 
former insulating oils, their resistance to oxidation is increased 
and their useful life is greatly extended. The value of Koppers 
DBPC as an inhibitor for new or reclaimed oil has long been proved. 
Now, it has been shown that DBPC-inhibited oil can also be 
used in circuit breakers. The oxidation inhibitor, DBPC, does not 
affect arcing time, rate of gas generation, rate of carbon formation, 
rate of carbon settling or rate of dielectric change. 
For longer oil life, for greater resistance to oxidation . . . specify 
Koppers DBPC. It can be used in both transformers and circuit 
breakers and thus, simplifies inventory problems. 


Most suppliers furnish DBPC inhibited ofl on request. For your convenience we can 
supply @ compounded oil solution of DBPC called Impruvol 20. The application of 
impruvol 20 is os simple as the application of the insulating oil itself. Write for more 
information on use of DBPC inhibited oil in transformers and circuit breakers. 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. EW-8-25 
Pittsburgh 19, Pa. 





NEWS ABOUT PEOPLE 


A 


NEHEMIAH BOYNTON, JR 
Boynton Is Appointed 
Head of Haartz-Mason 


Nehemiah 
dent 


Boynton, Jr, vice presi 
sales manager of Haartz 
Inc, Mass., has 
been advanced to the post of presi- 
dent. He 


founder 


and 


Mason, Watertown, 
replaces the firm's co 
Mason 


moved into the newly created position 


Jesse H who has 


of chairman of the 


board. Haartz 


Mason's new vice 


Clarke 
joined 


president = is 
Laurence R 

Boynton Haartz-Mason in 
1945 when he was elected sales man 
ager. That same year he also became 


a vice president and director 


Edmund S. Mortimer has been named 
manager of operations of Eastern 
Shore Public Service Co, Salisbury, 
Md. Mortimer, who joined the utility 
in 1926 as an electrical engineer, has 
served as manager of transmission and 
distribution 


George E. Burens, general manager of 
General Electric Co's Switchgear and 
Control Division, will serve as acting 
general manager of the switchgear de- 
partment when Robert F. Tinnerholm 
retires from that post Sept. 1. Tinner 
holm, who was named to the general 
manager's post in 1947, 
1907 


joined GE in 


Dr Philip Miller has been appointed 
Walter Kidde 


an organization 


laboratory director for 


Nuclear 
wich engages in research, develop 
ment, and experimentation for the de 
plants. He 
formerly was associated with the 


Laboratories 


sign of nuclear power 
Ten 
nessee Valley Authority 
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Vepco Names District 
Manager, Reassigns Five 


Virginia Electric & Power Co has 
announced the following personnel 
changes 

Oakley E. Vermilya, formerly as- 
sistant engineer with the electric dis- 
tribution department at Clifton Forge, 
Va., has been named manager at 
Hinton, W. Va. John G. Hanes, 
formerly manager at Hinton, has been 
appointed assistant to the district man- 
ager at Alexandria, Va 

P. W. Smith 
visor of the Potomac District at Alex- 
has been 
residential sales, system sales depart- 
Richmond, Va. E. L. King, 


formerly sales supervisor in the sales 


formerly sales super- 


andria, made director of 


ment, at 
department at Portsmouth, Va., suc- 
ceeds Smith. Formerly sales engineer 
for the Potomac district, H. H. Dab 
ney has been appointed sales super- 
visor of the Alleghany district at 
Clifton Forge 
Arthur f 
engineer with the electric distribution 
department at Fairfax, Va., has been 
named distribution supervisor there. 


Gasch, formerly junior 


ba 


A. CALLAWAY ALLEN 


Appointed Sales Manager 


4. Callaway Allen has been named 
sales manager of the Electrical Divi- 
sion of Corp, St 
A. Hud- 
a new position as sales 
Ailen, who 
began his career with Wagner in 1930, 


Wagner Electric 


Louis, Mo. He succeeds H 
son, who has 


analyst for the company 


served as manager of Wagner's elec- 
trical sales branch at Memphis, Tenn., 
until his recent promotion 


J. 8. FRENCH 


French Named President 
of North Central Group 


J. B. French is the new president 
of North Central Electric Association. 
French, who started his utility career 
in 1910, is now serving as president 
and on the board of directors of Black 
Hills Power & Light Co and Southern 
Colorado Power Co. 

He also was president of the Rocky 
Mountain Electrical League in 1946. 


Raymond T. Leary has been made 
sales manager of Cornell-Dubilier 
Electric Corp's Jobber Division effec- 
tive Sept 1. Since 1949 he has been 
industrial sales manager of the firm’s 
Chicago sales office 


Thomas M. Reed has been made super- 
visor of electric transmission and dis- 
tribution for the Springfield district of 
Ohio Edison Co. Reed, manager at 
Ashland since 1947, will take over his 
new post Sept. | 


W. A. Finn has been named assistant 
general sales manager of Worthington 
Corp, Harrison, N. J. Finn has re- 
turned from Paris, France, where he 
has been serving as general European 
manager, to make his new head- 
the Harrison office. He 
joined the firm in 1926 as an appli 


quarters at 


cation and sales engineer in the Steam 
Power Division. 


Henry C. Egerton has been appointed 
treasurer of BullDog Electric Prod- 
ucts Co, Detroit. He formerly was 
treasurer for U. S. Rubber Reclaiming 
Co, Inc, Buffalo, N. Y 
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Here are a few of the many 
types of steel and related prod- 
ucts on hand right now, ready 
for immediate shipment from 
your nearby Ryerson plant. 
Many may be used in place of 
products that are still hard to 
get. Check the items you need, 
and save time by ordering them 
next time you call Ryerson. 


CARBON SHEETS 


Both hot and cold rolled com- 
ing into better supply, espe- 
cially cold rolled in the heavier 


SAFETY PLATE 


Strong, non-skid Inland 4-Way 
Sofety Plote protects feet 
against slipping, floors against 
wear. Easily fabricoted. 


RYERSON 


Steel Department Store 
for Electric Utilities 


ALLOYS 


Tested alloys of known hard- 
enability, both standard and 
aircraft quality. Complete 
hect treatment guide with 
each shipment. 


STRAIGHT CHROME STAINLESS 


No allotment required for 
these stainless bars, plates and 
sheets—and they can often 
replace restricted nickel-bear- 
ing types. 


CHAIN & WIRE ROPE 


Rugged, dependable TM 
chain, iron, steel and alloy 
quolities, furnished to order. 
High quolity wire rope shipped 
from large stocks, 


WELDED MECHANICAL TUBING 


Hot ond cold rolled, rounds © 
and squores in a wide range © 
of sizes. Consider cost. Sub- 7 
stitute for seamless tubing. 


TOOL STEEL 


Water, oil or alr hardening 
steel. High in quality; eco- 
nomical in price. Hardening 
data with every shipment. 


BABBITT METAL 
Glyco Babbitt, an exclusive 
Ryerson product, has physicals 
equal to high tin Bobbitts; costs 
substantially less ond is unre- 
stricted, 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: 
PITTSBURGH ¢ BUFFALO © CHICAGO ¢ 


NEW YORK 
MILWAUKEE 
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BOSTON © PHILADELPHIA 


ST. LOUIS @ LOS ANGELES 


© CINCINNAT! ¢ CLEVELAND ¢@ DETROIT 
© SAN FRANCISCO © SPOKANE ¢ SEATTLE 
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WILLIAM F. LITTLE 


Electrical Testing Elects 
Little a Vice President 


William F 


vice 


Little has been elected 
president of Electrical Testing 
Laboratories, Inc. In addition to filling 
the new post, he will retain his duties 
as head of the photometric depart 
ment, a position he has held since 
1910 

Little, who has been associated with 
Electrical Testing since 1903, is well 
known for his work in the field of 
Best known of his con 
lighting has 
been his original work in photometry 
contributing standard specifications for 


photometry 


tributions to progress 


motor vehicles, industrial, commercial 


motion picture, and natural lighting 

Active in the Illuminating Engineer 
ing Society for more than 27 years, 
he was president of the organization 


in 1930. He 
president, treasurer, and director. In 
1944 he became one of the 
the society's 
and first 


also served as vice 


first ten 
to receive grade ot 


“fellow’ was chairman of 
fellows. In 1950, Little 


was awarded IES's Gold Medal 


the board of 


. 
H. W. Petty has been appointed sales 
manager of R. E. Uptegraff Manufac 
turing Co, Scottdale, Pa 
Uptegraff 


Petty, with 


1950, will 


since maintain 


offices in Pittsburgh 


J. L. Bauer has been appointed assist 
ant to the vice president and general 
manager of National 


Pittsburgh 


sales Electric 


Products Corp The com 
pany also named George W. Hartner 
director of advertising and publicity 
Bauer, with National 
1923, has 


Pittsburgh since 


Electric since 


been service 


1947 


manager in 
Hartner, ad 
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vertising and sales promotion manager 
of the company since 1945, joined 
National Electric in 1941 


Donald R. Jenkins has been 


manager of the newly formed gas tur- 


named 


bine application engineering section of 
the Steam Division of Westinghouse 
Electric Corp at South Philadelphia, 
Pa. Jenkins, who started with the 
company in 1940, has been an appli- 
cation engineer in utility 
department of Westinghouse’s district 


office at Salt Lake City, Utah, 
1951 


the electric 


since 


Everett D. Learned has retired as an 
industrial and commercial power sales 
engineer after serving 40 years with 
Worcester County Electric Co. Worces- 
He has established offices as 
an engineering consultant at 4 Walnut 
St., Worcester 


ter, Mass 


Arnold Kaeitel, 
eral Electric Co, has been appointed 
to the staff of Bishop Manu 
facturing Corp Grove, N. J 
will be 
ciated with the development of new 
He 


engineering 


formerly with Gen 
sales 
Cedar 
In his new position he asso 
ipplications for Bishop's products 


also will supervise sales 


ictivities relating to silicone 
D. D. Clarke has retired as consulting 
Kansas City Power & 
than 40 
A graduate ol 
Michigan, he first 
served as an engineer for Westinghouse 
Electric Corp at Pittsburgh before join- 
ing Kansas City P&L in 1911. 


engineer for 
Light Co 


service with the utility 
the 


after more years’ 


University of 


Frank J. Leeming has joined the ap 
plication engineering staff of Sprague 
Electric Co, North Adams, Mass. He 
will specialize in customer manufac- 
turing problems in the high-tempera- 
ture magnet wire field. Prior to join- 
ing Sprague, he was with Bendix Avia- 
tion Corp 


W. Irving Hubbell, Southern Division 
engineer for Connecticut Light & 
Power Co, succeeds Edwin A. Harris 
as Southern Division manager for the 
utility. Harris, who has filled the man- 
ager's post since 1939, has retired after 
32 years’ service, although he will be 
consultant. Daniel R. 
Forger, Greenwich district engineer, 
replaces Hubbell and Edward A, Whe- 
lan 


retained as a 


succeeds Forger as Greenwich 


district engineer 


J. A. McBRIDE 


McBride Is Promoted 


J. A. McBride has been named 
general manager and vice president in 
charge of sales of Buell Engineering 
Co, Inc, New York. McBride has 
been sales manager of the firm since 
1938. 


E. William Cowdry, tormeriy assistant 
treasurer and manager of advertising 
and public relations for lowa Power & 
Light Co, Des Moines, is now manager 
of Appliance Merchandisers Associa- 
tion, Arizona 


Earl F. Adams has been named as- 
sistant chief engineer of Weston Elec- 
trical Instrument Corp’s Tagliabue 
Division. Adams, tormerly pyrometer 
group chief of the division, joined 
Weston two years ago 


OBITUARY 


Charles G. Bill, 82, retired vice presi- 
dent of Connecticut Power Co, died 
at Hartford, Conn., Aug. 7. Bill or- 
ganized and developed the Union 
Electric Light & Power Co in 1901. 
In 1928 Union company properties 
were purchased by Connecticut Power 
and when the two companies merged 
in 1936, Bill became vice president. 
He retired in 1946 


H. A. Van Eaton, Sr, 73, 
secretary 


assistant 
and treasurer of Houston 
Lighting & Power Co for 28 years, 
died July 28. 


Lewis H. Daniels, 41, industrial man- 
ager for the Detroit branch of West- 
inghouse Electric Corp, died Aug. 5. 
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Sectionalizing Devices 
(Continued from page 101) 


Fig 5 is a typical operating cycle 
for a 100-amp recloser set for one 
instantaneous and three time-delay 
operations. As shown, the maximum 
time to not lockout for the given cur- 
rent condition, is the sum of the time 
intervals of current flow for the first 
three operations of the recloser plus 
the time which current can flow during 
the fourth operation without tripping 
and locking out the mechanism. 


Substation Recloser . . . The substation 
recloser chosen for feeder A is rated 
70-amp, 3 phase, with a minimum 
tripping current of 140 amp, which 
represents approximately three times 
full load on the 1,000-kva transformer. 
The interrupting rating of this recloser 
on a 7,200/12,470-v Y system is 
2,000 amp, which is adequate for the 
calculated interrupting duty of 880 
amp at the substation. The curves of 
Fig 3 show the extent of overlapping 
protection that the recloser affords the 
fuses at A3 and AS. 

The lower recloser curve is the trip- 
ping characteristic for the initial open- 
ing of the recloser, which is set for 
one instantaneous and three time delay 
operations. The upper curve repre- 
sents the maximum time which current 
can flow through the recloser during 
its cycle of operations, without caus- 
ing the recloser to open for its fourth 
or lockout operation. These two curves 
extend over a current range from 140 
to 880 amp, the former being the 
smallest current which will trip the 
recloser and the latter the maximum 
interrupting duty at the substation. 

It is seen that, between these current 
limits, the recloser curves enclose a 
major portion of the band curves for 
the fuse links at A3 and AS. The 
portion of the fuse curves lying within 
the recloser curves indicates the range 
of fault currents over which the re- 
closer protects the fuses against out- 
ages due to temporary faults. Branch 
fuses at A4 and A6 being 25-amp 
fuses are also protected for faults on 
their respective branches to the same 
extent as the 25-amp fuse at AS. The 
portion of the fuse curves which does 
not fall within the recloser curves 
indicates that overlapping protection 
is not entirely complete for the loca- 
tions chosen and that for high im- 
pedance faults between 113 and 140 
amp, some undesirable fuse outages 
may result. 
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count these 


A A: 


jumper clamps , 


armor rod 
jumper clamps 


J. A. 


2110 HOWARD ST. 


put 
BACK ISSUES 


to work 


Whatever you do with this 
magazine after you've clipped 
pertinent articles or advertise- 
ments, please don’t destroy it. 


Churches, Boy Scouts, civic 
and veterans organizations 
will welcome all the waste- 
paper you have. They can get 
a good price for it. Increase 
their funds. 


And, you can make a direct 
contribution to American mo- 
bilization by saving paper of 
all types—whether in maga- 
zine form or not. Since the 
Korean War began, there's 
been a great increase in the 
demand for products manu- 
factured from wastepaper. 

Save it for your favorite or- 
ganization. Chances are they 
have scheduled pick-ups. 


WEAVER CO. 


ST. LOUIS 6, MO. 


@ One size for all requirements from 
#8 solid copper to 1/0 ACSR 
over armor rods. 


Cast of high strength bronze 
alloys. Plating removed from one 
groove for aluminum or steel to 
copper connections. 


Extra length bolts for ease of 
installation. 


Lockwashers prevent loosening. 


Jumper clamps ideal for use with 
aluminum service drop cable. 


. 


CEntral 088} 


Se FOR THE 


YELLOW TRIANGLE - 


a symbol of Wickwire Quality when you're 
buying wire rope. It's your assurance of ut- 
most stamina and uniformly dependable per- 
formance longer, more economical service 
on the job 

Write for free copy of “Know Your Ropes” 
—82 pages of helpful information on selec- 
tion, application and correct usage of wire 
rope. Address your request to: Wire Rope 
Sales Office, Palmer, Mass. 


The Colorade Fue! & iron Corperetion, Denver, Colorade 
The California Wire Cloth Corporation, Ockiand, (olifernia 
Wickwire Spencer Stee! Division, Polmer, Massachusetts 


WICKWIRE ROPE 
ta 


BRANCHES IN ALL KEY CITIES 





MANUFACTURERS & MARKETS 


Shipments of Air-Conditioning and Refrigeration Equipment ° 
(Value Figures in $000) 


Class of Product 
Condensing Units 


Comprenorn end Compressor Units 
bHeet-E xchange Equipment 
Selt-Conteined Aw-Conditioning Units 


Centribuge! Retrigerstion Systems 


lee Making Mech 


Total 


Refrigeration Chass for Aw Conditioning 
Yeor-Round A Conditioner 

(Self Contained Except Hest Pumps 
Mechanica! Dehumidifiers, Refrigeration Type 


Absorption, Adsorption Systems end Equipment 


Grand Total 


Source Dept of Commerce, Bureeu of the Census 





Facts for Industry 


1951 1950 1949 


Unrts 840,176 
$75,472 


051,937 
$56,609 


265.913 
75833 
954,368 
46,9717 


610,341 
53,534 

604,471 
29,999 


Velwe 
Unvts 
Velue 
Unts 
$65,977 
Units oe? 488 257,263 123,709 
$93,573 86,913 50,564 
Units 44) 282 785 
Velue $15, 30 12.249 8,189 


Units 6,902 
Value 4641 


Value 61,337 40,995 


Value 


12.998 
$8 B04 


14,914 
ao? 
Value $315,095 


292,216 187,802 


Units 
Value $5,863 j 
Units 75,659 | 
Velue $4,731 
Units 138 
Velue $1,839 | 


Not Available for 
Previous Years 


Value $327,528 | 


Report MS2A 


Air-Conditioning Shipments Up 


There has been an upward trend in 
the shipments of air-conditioning and 
commercial refrigeration equipment 
for the years 1949 through 1951, ac- 
cording to figures released recently by 
the Bureau of Census, Department of 
Commerce. This upward trend also 


was accompanied by an 


increased 
electrical horsepower air-conditioning 
load (see table below) 

Figures revealing this information 
were contained in the bureau's pamph- 
let “Facts for Industry.” 


Value Increases 8% .. . Shipments of 


components and accessories for air 
conditioning and commercial refrig 
eration equipment in 1951 were valued 
at approximately $213 
about 8% over 1950 
Shipments of 
1951 totaled 


$75,672,000 


million, up 


condensing units in 
840,176 

This represents a slight 
value 1950's $75.,- 


valued at 


decline in from 


Class of Product 


Tetal Estimated Air Conditioning Load 
Tetel — 30 Hp and Under 
Tote! Packaged Air Conditioning Equipment 
Room Au Conditioners 
Self-Contained Air Conditioners 
Comp. & Cond, Units, 7 30 hp 
Tetal Over 30 Hp 
Comp. & Conditioning Units Over 30 Hp 
Centrifuge! Systems for Air Cond 


* Besed on Menufecturers 


150 


Shipments of Air Conditioning Equipmert (Tota! Shipments 
Source: Dept. of Commerce, Bureau of the Census, “Facts for Industry 


833,000 and a unit drop of 45,737 

A total of 1,051,937  compres- 
sors and compressor units, valued at 
1951, 
representing increases of about 10% 
in number of and about 21% 
in value compared with 1950 


$56,669,000, were shipped in 
units 


Value of heat-exchanger equipment 
shipped in 1951 amounted to $65,- 
077,000, an increase of about 6% 
over 1950, and shipments of centrifu- 
gal refrigeration systems, valued at 
approximately $15.3 million, showed 


a gain of about 25% over 1950. 


Unit Output Rises 10° . . . Shipments 
of self-contained 
units amounted to 


air-conditioning 
282,488 valued 
at $93,573,000 in 1951, representing 
a 10% and 8% increase, respectively, 
over 1950's units and value. 

The bureau’s figures on quantity 
and value of shipments represent com 


pleted sales of the equipment. The 


Electrical Horsepower Equivalent of Air-Conditioning Load* 


Horsepower 


1951 1950 
731,890 
515,002 
423,275 
171,917 
251,358 
91,727 
216,888 
97,818 
119,070 


712,994 
$29,625 
433,941 
144,633 
289,308 
95,684 
183,369 
91,689 
91,680 
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Export Included) 


report presents data for all known 
companies manufacturing components 
and accessories for air conditioning 
and commercial refrigeration and 
complete air-conditioning equipment 
of types specified (see table left). 


Figures Revised . . . The 1951 figures 
are based on reports received from 
133 companies, which include reports 
from 35 companies that were not can- 
vassed in 1950. Data for 1950, how- 
ever, for virtually all of these com- 
panies were obtained during the 1951 
canvass and the 1950 figures have 
been revised accordingly 

Therefore, the data for 1950 and 
1951 are comparable for all types of 
air-conditioning and commercial re- 
frigeration equipment included in the 
survey, except for refrigeration chas- 
sis for air conditioning, year-round 
air conditioners, and mechanical de- 
humidifiers. No comparable 1950 
data are available for these items since 
they were included for the first time 
in 1951 


Ceramic Paper Applicable 
to Electrical Insulation 


A new synthetic product known as 
a ceramic paper was produced recently 
in the Naval Research Laboratory, 
Bethesda, Md. The paper, potentially 
valuable for electrical insulation, can 
be readily and cheaply made from 
domestic materials. 

The Carborundum Co co-operated 
in the development by furnishing the 
basic material from which the paper 
and laminate produced. The 
ceramic paper can be made by con- 
ventional paper-making methods from 
a material that closely resembles rock- 
wool and is essentially aluminum sili- 
cate, or any similar clay. 

In the process developed at NRL, 
the black impurities which comprise 
about 60% of the basic material are 
removed in a fractionating box or “rif- 
fler,” leaving about 30% in a fluffy 
white fibrous form and 10% in a 
granular form that appears suitable for 
thermal insulation. The fibrous ma- 
terial can be made into paper only 
because of the fineness of its fibers— 
individual fibers are much less than a 
micron (40-millionths of an inch) in 
diameter. 

For paper-making purposes, bento- 
nite clay, a material similar to fuller’s 


were 
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Keep Terminal 
Connections Tight 


with 


PALNUT 


TRADE MARK 


LOCK NUTS 


¢ Perfect Conductivity 


¢ No heating or corroding 
of contact surfaces 


e Easy, speedy assembly 


PALNUTS apply on TOP of the regular 
nuts, holding them to original tightness. 
Spring washers are eliminated between nut 
and terminal lug. There can be no backing 


off of nuts, nor opened spring washers to 


reduce contact. Instead, full conductivity of 
the entire nut seat is maintained under sev- 
erest vibration. 

Double-locking PALNUTS are single 
thread locknuts, made of tempered spring 
steel or silicon bronze. They are easily, 
quickly spun on with the fingers and locked 
with 1/3 turn of a wrench. Require only 
3 bolt threads space, are light in weight, 
low in cost, may be re-used. 

PALNUTS are available from stock for 
every utility requirement. Write for PAL- 
NUT Manual giving engineering data. 


ikem 


earth, is added to the fiber. When the 
fiber is bonded with suitable resins it 
can be laminated into fireproof panels, 
easily machined or drilled, and capable 
of withstanding temperatures to 2,500 
deg. Such panels would be useful for 
switchboard panels and similar instal- 
lations where resistance to fire plus 
electrical insulation is needed. 

An added characteristic of the prod- 
uct is that it contains no boron, which 
suggests application as electrical in- 
sulation for cables and various com 
ponents which might be subjected to 
atomic radiation. Synthetic materials 
now available contain boron or similar 
chemical elements which trap the 
atomic particles called neutrons and 
so would become radioactive if used 
to insulate cables or other equipment 
used in the neighborhood of nuclear 
reactors of “piles.” 


Sylvania’s Sales Set 
Record; Income Is Down 


Sylvania Electric Products, Inc’s 
sales for the first half of 1952 totaled 
$104,226,623, an all-time company 
record for a half-year’s operations. 
Highest previous sales for a half year 
were reported during the first six 
months of 1951 when the shipments 
reached $103,822,579. 

Sales for the second quarter of this 
year were $48,239,162, also a com- 
pany high for a second quarter and 
nearly 12% more than the $43,191,- 
494 reported for the same period in 
1951. 

Net income for the first half of 
1952 was $3,398,776, equal to $1.48 
per share of common stock, compared 
with $5,680,670, or $2.95 a share, in 
the first half of 1951 

For the second quarter of 1952, 
net income was $1,445,005, equal to 
60¢ per share on common stock out- 
standing. This compares with net in- 
come of $2,165,515, equal to $1.11 a 
share in the second quarter of last 
year. 


MANUFACTURING BRIEFS 
Babcock & Wilcox Co has announced 
the development of an additive which, 
when mixed with fuel oil, keeps 
boilers in operation longer by elimi- 
nating clinkerlike deposits on boiler 
tubes. The additive was developed in 
the firm’s research and development 
center at Alliance, Ohio. 
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Au the strength and durability 


inherent in steel are combined—with 
definite economies—in @rapo Gal- 
vanized Steel Strand. Heavy, ductile, 
tightly-bonded zinc coatings, applied 
by the famous Crapo Galvanizing 


Process, provide 
lasting protec- 
tion against cor- 
rosion, 


Ask the distributor 
of Crapo Galvanized 
Products near you or 
write direct for fur- 
ther information| 


INDIANA 
STCCL & WIRE Co. 


DOUBLE BARREL 
ADVERTISING 


Advertising men egree—to do a complete 
@dvertising job you need the double effect 
of both Display Advertising and Direct 
Mail 

Diepley Advertising keeps your neme 
before the public and builds prestige. 

Direct Mail supplements your Dieplag 
Advertising. It pin-points your message 
tight to the executive you went to reach 
the person who buys or influences the 
purchases 

In view of present day difficulties in 
maintaining your own mailing lists, our 
eflicient personalized service is particulerty 
important in securing the comprehensive 
market coverage you need end want. 

Ask for more detailed information to 
day. You'll be surprised at the low over- 
el cost and the tested effectivenses of 
thee hand-picked selections 


Resuty- 


mal 
Mc GRAW-HILL 


OIRECT MAIL LIST SERVICE 


McGraw-Hill Publishing Co., inc. 
330 West 42nd &., New York 36, &. Y. 


NEW ELECTRICAL CONSTRUCTION 


A weekly selection of U. S. electrical construction projects announced by private 
and government utility systems involving more than $70,000. Also listed are major 
industrial and construction jobs where electrical work is indicated or implied 


UTILITIES 
Proposed Construction 


Als., Mobile Pursley Broadcasting 
Service, Box 1306, television station. $152,- 
200. George P. Adair, 1833 M. St., Wash., 
Lb. C., consult. engr 

Ariz., Vhoenix 
Co., 711 Heard Bidg 
Phoenix, television 
George C. Davia 
Lb. C., consuit. engr 

Calif., Fresne— John Poole Broadcasting 
Co., Security Bidg., Long Beach, Zone 2 
television station, $258,000. T & T Radio 
Measurements Co., 2559 Atiantic St., Long 
Beach, consult. engr 

Calif., Steckton— John Poole Broadcast- 
ing Co Security Bidg., Long Heach, 
Zone 2, television station. $340,000. George 
I. Adair, 1333 M. St. N. W., Wash., D. C 
consult. ener 

Fia., Jacksonville ity, City Hall, two 
750 KVA 3 phase vault type network units 
Spec. 1069; eight 500 KVA 3 phase vault 
type network units, Spec. 1070 

ill., Peoria Television Co., 115 N 
Jefferson St., television station. $305,000 
Robert M. Silliman, 1011 New Hampshire 
Ave., Wash., Db. C., consult. engr 

ind., Evansville -Trans-American Tele 
vision Corp., 1402 Walnut St., Phila., 2 
Pa., television station. $190,900. A. D. Ring 
& Co., Munsey Bidg., Wash., D. C., con 
sult. engr 

Kan., Topeka--S. H. Patterson, 908 
Kansas Ave., television station, $174,200 
Radio Eng. Co 1355 Market 8t., San 
Francisco, consult. engr 

La., Lake Charies—-U. S. Eng. 606 
Santa Fe Bidg., Galveston, Tex. electrical 
dist. sys., Lake Charles Air Force Base 
Eng 41-245-53-10 

Mich., Detroit 
Comr. P Wks., 
1071-D, electri Freud 
Station, power transformers, switchgear 
furnished by city Plans deposit $15. G 
KR. Thompson, city engr 

Mich., Flint--Trendle-Campbell Broad 
casting Corp., 1800 Mutual Bidg., 26 W 
Adams Ave., Detroit, Zone 26, television 
station $298,660 Kear & Kennedy, 1302 
i8th St. N. W., Wash., D. C., consult. engr 

Minn., Minneapolis-St. Paul Upper 
Midwest Television Co., 425 Portland Ave., 
Minneapolis, television station. $566,340. 
Craven, Lohnes & Culver, Munsey Bldg., 
Wash., D. C., consult. engrs 

Missouri—Sho-Me Power Corp., Marsh- 
field, 46.18 mi. rural distr. lines, Phelps, 
Crawford and Franklin Counties, $65,000. 
Frank Horton & Co., Lamar, engr 

N. ¥., Schenectady—Champlain Valley 
Broadcasting Corp 444 Broadway, Al- 
bany, television station, $121,580. William 
L.. Foss, Inc., $927 15 St. N. W., Wash., D. 
( consult. engr 

O., Mansfield 


KTAR Broadcasting 
16 N. Central Ave., 
station $512,600 

Munsey Bidg., Wash., 


City, 
City 
const 


Carl D 
Hall, 


Warner 
Cont. PW 
Pumping 


Mansfield Journal Co., 70 
W. Fourth 8t., television station. $ 
Craven, Lohnes & Culver, Munsey 
Wash., D. C., consult. engrs 

Okishoma—-K. A. M. O. Electric Co- 
operative, vicinity, four electric sub-sta- 
tions, Craig Co. $100,000. W. R. Holway, 
302 B. 18 St., Tulsa, consult. engr 

Okla., Altue——-U. 5S. Eng., Box 61, Tulsa 
Zone 2, electric distr. sys. for Altus Air 
Force Base. $90,000 

Oregon——U. S. Eng., Pittock Block, Port- 
land, power house, Lookout Point Dam, 
Lane Co. Civeng 35-026-53-20. $4,000.000 

Pa., Pitteburgh——Westinghouse Electric 
Corp., Union Bank Bidg., plans by Voor- 
hees, Walker, Foley & Smith, 101 Park 
Ave., New York, N. Y., research labora- 
tories, Churchill Boro. $1,000,000 

8. C., Spartanburg—The Broadcasting 
Co. of the South, 224 E. Main St., televi- 
sion station, $540,190, Craven, Lohnes & 
Culver, Munsey Bidg., Wash., D. C., con- 
sult. engrs 

Tennessee—Sequatchie Valley Electric 
Co-operative, Duniap, 110 mi. rural distr 
lines, Bledsoe, Sequatchie, Marion, Grundy, 
Van Buren and Hamilton Counties. W. M 
Wilson, 511 Madison St., Shelbyville, engrs. 

Tean., Bristel—-Radiophone Broadcast- 
ing Station WOPI, Inc., 310 State St., 


350,300 


Bldg., 


Bidg., television station 
Garland, Johnson City 


Union Trust 
$318,000. 0. K 
consult. engr 
Tex., Amarilico—-Piains Radio Broad 
casting Co., § and Harrison Sts., plans by 
Robert E. Hucker, Johnson Bldg., brick, 
masonry Television Studio, Station K G 
N C, 1800-2200 N. Polk St. $226,000; trans 
mitter bidg. and installation all technica! 
equip. and facilities for operation, § mi 
northwest of River Rd. School. $495,000 
television antennae, incl. 833 ft. high stee! 
tower, § mi. northwest of River Rd. Schoo! 
$100,000 
Tex., San Antonio—U 
Fe Bidg., Galveston, electrical distr. sys 
Brooke Army Medical Center, Fort Sam 
Houston, Inv. No. ENG 41-243-53-14. CD 
W. Va., Fairmont—Westinghouse Elec 
trie Corp., Fairmont, 2 story, 150x240 ft 
brick. concrete, steel frame mfg, plant 
$600,000 
Wyoming 


S. Eng., 606 Santa 


Bureau Reclamation, I pt 
Interior, Cody, Wyo., Thermopolis Sub 
station addns., Transmission Div., Missouri 
River Basin Proj., at Thermopolis, Spe 
DC-3763 
Wyoming Tureau Reclamation, Dpt 
Interior, P. O. Box 280, Casper, furnishing 
labor and materials and performing a’! 
work for the const. of Laramie substation 
addns., Kendrick Proj. Spec. 703C-271 


Low Bidders & Contracts 
Awarded 


Idaho, Areo—General Electric Co., River 
Road, Schenectady, N. Y., Aircraft Pro 
pulsion Project at Reactor Testing Station, 
Idaho, CA total cost, $33,000,000. Atomi« 
Energy Comn., P.O. Box 1221, Idaho Falls 
Idaho, Parsons-Macco-Kiewit Co., 617 S 
Olive St., Los Angeles, Calif., made pre- 
liminary design studies under subcontract 
with prime contractor. 

South Carolina—Service 
608 Heitzclaw Ave., Chattanooga, Tenn 
CA. $705,025, Pinewood Sub-station. Cen- 
tral Evectric C--operative, 29 Cornell Arms 
Bides., Columbia, S. C. Bids July 8 

Tenn., Fayetteville—City, c/o city engr., 
City Hall, Fayetteville, Tenn Owner 
Builds. Approx. $140,000. imprvs. to city 
electric sys 

Wash., Richland— Kaiser Engineers 
1924 Broadway, Oakland, Calif., CA, ex- 
pansion of Hanford Plutonium Works 
For the Atomic Energy Comn., 1901 Con- 
stitution Ave. N. W., Wash., 25, D. C 
Vitro Corp. of America, 2331 Broadway 
New York, N. Y., Charles T. Main, Inc 
80 Federal St., Boston, Mass., engrs. Gen- 
eral Electric Co., River Rd., Schenectady 
N. Y., operating contractor, will furnish 
basic engineering design 


Electric Co 


INDUSTRIAL, COMMERCIAL 
& PUBLIC BUILDINGS 
Proposed Construction 


Ariz., Florence—Proven Oil & Refining 
Co. c/o L. M. Glasco, M & W tower Bldg., 
Dallas, Tex. 50,000 bbl. daily capacity 
gasoline refinery. $17,937,000. 

D. C., Wash.—Acacia Mutual Life Insur- 
ance Co., 51 Louisiana Ave. N. W., Wash., 
D. C., plans by Shreve Lamb & Hermamn 
Assocs., 11 E. 44 St.. New York, N. Y. 6 
story Annex, $3,000,000. 

0., Cleveland—New York Central Sys- 
tem, St. Clair Ave. and W. 3 St., plans by 
Friedman, Alschuler & Sincere, 223 W 
Jackson Blvd., Chicago, Ill, parcel post 
annex and garage at W. 9 St. and Lake- 
front for lease to United States Post 
Office, Cleveland. $7,500,000. 

Pa., Natrona—School Dist. of Harrison- 
Brackenridge Joint School Dist., Natrona, 
plans by John H. Phillips, 23 Briar Cliff 
Rd., Ben Avon Heights, Pittsburgh, high 
school and field house. $800,000; at Brac- 
kenridge; 2 story, bsamnt., brick, steel 
frame, Junior High school, $1,000,000 at 
Natrona Heights, Harrison Twp. 
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YOUR 


GUARDS 
ARE 


SCORE 
CAN'T GO WRONG 


COSTS 1/3 LESS THAN 
METAL GUARDS— AND 


NO MAINTENANCE PROBLEM 


FLEXIBAL Guy Guords — in standard) 
lengths — provide the flexibility that gives” 
with the blow and cushions the impact.) 
Aluminum-painted, they offer both oy) 
and night visibility. No other type of? 
gvord is so easy to handle, so simple tor 
install — none so effectively cut a 
losses —— never gets out of commission. 


USED AND PRAISED = 
CONSTANTLY GROWING 
LIST OF UTILITIES 


R.E.A. APPROVED 


Write for Free Sample and Prices 


89) 


COMPLETE 
26 Meth eet 3 
LIGHT EASY 
ma 
CARTON 


IMMEDIATE 
DELIVERY 


SEE YOUR JOBBER OR WRITE TO 


S. E. OVERTON COMPANY 


SOUTH HAVEN, MICHIGAN 





PROFESSIONAL SERVICES 


Consulting 
Accounting 
Valuations 


BARKER & WHEELER 


Teilitys end Industrial Valuations, Design and 
on f Power Systems, Water Pupplircs 
and Hewage Diaposal, Factory Production 

F 1 Systems 


| Perk Place, New Vork City 
i Mate Street, Albany, N. Y 


BLACK & VEATCH 


Consulting Engineer 
Fiectricity.-Water Sewage industry 
Reports, Design, Supervision of Construction, 
Investigations, Valuation and Kates 


4706 Broadway Kansas (City 2. Missouri 


DAY & ZIMMERMAN, INC. 


Engineers 


Design Conetruction Management 


Investigations and Reporte 


New York Philadelphia Chicago 


Doble Engineering Company 
Electrical Insulation Enoincera 


Field Testing and Maintenance of High Tension 
Insulation, Special I a8 » Electrical Com 


Office and Labor Doble Park 
Rox 344, Keimont 7s, Mass, (6 miles from Boston 
Branch Office: 20 N. Wacker Dr. Chicago, 1 


Ebasco Services Incorporated 


Brginecrs Constructors — Business Coneultents 


sultation 
a rts 
Ceneulting Engineering 


Two Kector Street New York 
Chicag . Washington, D. C 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Klectricai, mechanical, photometric, radiometric 
and chemica abora es, remiering testing, re 
search and sasori views, including certifica 
than, inspections ies and field investigations 
2 Kast Bnd J Oth St.. New York 21, N. ¥ 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Design Surveys Appraisals 
Construction & Maintenance 


Transmission Distribution Communication Lines 
Substation. Radie and Television Towers 


48 Griewold St Binghamton, N. ¥ 


FORD, BACON & DAVIS 


Engineers 
DESIGN CONSTRUCTION 
VALUATIONS . REPORTS 


New York . Chicago . Los Angeles 


Management 
Appraisals 
Construction 


Designing 
Testing 
Financing 


GILBERT ASSOCIATES, Inc. 


Engineers and Conauitents 
DESIGN AND SUPERVISION OF STEAM, HYDRO 
WATER SUPPLY. SEWAGE DISPOSAL 
AND DIESEL PLANTS 
Reports’. Rates . Labor Helations . Safety 
Purchasing . (Costs Laboratory 
New York Reading Washington 
Houston Pa. Philadelphia 


HARZA ENGINEERING CO. 


Consulting Engineer 
L. FP. HARZA 
BE. MONTPORD FUCIK. CALVIN V. DAVIS 
Hydro. Electric Power Projects 
Transm m Lines, System Management 
Dames, F tons, Harbor Structures, 
Mechanics 


400 W. Madison &t Chicago 6, Ml 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineer 
Transmission Lines, Substations 


1384 Holly Avenue, Columbus, Ohio 
827 South LaSalle Street, Chicago, IL 
136 Liberty St., New York 


JACKSON & MORELAND 


Engineers and Consultants 


Design and Supervision o onstruction 
Reports Examinations Appraisals 
Design Technical Publications 


New York 


THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 
Power Plant 
Specialists 
Utility - Industrial - Chemical 


1200 N. Broad @& Philadelphia 21, Pa 


LARAMORE and DOUGLASS, INC. 


Consulting Engineers 
Power Plants 


Transmission Distribution 
Design Reports Appraisals Rates 


79 Fast Adams Street 
Chicago 3, Dilinots 


Peter F. Loftus Corporation 


Bngineering end Architectural Coneultants 


Power Plant and Industrial Design, 
Reports, and Consultation 


Pittaburgh 22, Pennsylvania 
Established 192 


N. A. LOUGEE & COMPANY 


Engineers and Consultants 
REPORTS — APPRAISALS 
DEPRECIATION STUDIES — RATE CASES 
BUSINESS AND ECONOMIC STUDIES 


120 Broadway New York 


Inspections 
Cost Analysis 
Investigations 


LUCAS & LUICK 


Engineers 
DESIGN, CONSTRUCTION, SUPERVISION, 
OPERATION, MANAGEMENT. API'RAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 S. LaSalle St.. Chicago 


LUTZ & MAY 


Consulting Engineers 


STEAM, GAS & DIESEL POWER STATIONS 
PUMPING PLANTS—ELECTRIC SYSTEMS 
REPORTS DESIGN— APPRAISALS 


1009 Baltimore Kansas City 6, Mo 


CHAS. T. MAIN, INC. 


Engineer 


Electric, Steam and Hydraulic Projects, 
Investigations, Reports, Designs and 
Appraisals 


Chamber of Commerce Buliding 
80 Federal St., Boston 10, Mass 


MIDDLE WEST SERVICE CO. 


Practical and Experienced 
Consultants 


20 N. Wacker Drive 


MINER and MINER 


Consulting Engineers 
Incorporated 


Greeley Colorado 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public—Utilities—Natural Gas 


Kansas City, Mo. 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design 
Engineers Purchasing . . 
Specialists in Financing 
Accounting and Other Operations 
231 So. La Salle St Chicago 4 


Recording & Statistical Corp. 
BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 


Bill Prequency Analyser 
106 Sixth Ave. WOrth 4-8326 New York 13, N. Y¥ 
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SEARCHLIGHT SECTION 
PROFESSIONAL sags fo) :J:Xe) S401 101 | 3 eneee 


USED RESALE 


' UNDISPLAYED oo RATES DISPLAYED 
ERVICES |f $2.20 per Mee, minimum 3 lines. To UIPMENT WANTED or FOR SALE ADVER 
advance payment count 5 average words as « line TREMENTS arcemable on © Displayed Style 


POSITION WANTED and INDIVIDUAL SELL- dadeettnel races with border rules for prominent 
ING OPPORTUNI ay of advertise ents 
rate a canted of share saa faa The advertising rate ts $11.25 per inch for all 


advertising appearing om other than a contract 
Bog Numbera—Care of publication count as one line. basis. Contract rates quoted on request 


Discount of 10% tf full payment ts made in advance dn advertising inch is measured %” vertically on 
for 4 consecutive insertions one column, 3 columne——36 inchee—to 8 page, 
NEW ADVERTISEMENTS: Address 330 W. 42 =™ Y. 36, N. Y., for Sept. Sth issue closing 

Aug 





REIS & CHANDLER, INC. 


ADVISORS TO UTILITIES 

Financing—Rate of Return Prominent manufacturer seeks thoroughly qualified engineer who has had 
several years of responsible experience in transformer design and related subjects. 
Substantial opportunity exists for the man with superior ability and well-rounded 
personality. Exceptional employee benefits including noncontributory retirement 


Write in confidence. giving full particulars of education and experience. Our 


Engineers and engineers know of this opening. 
Constructors 


30 Vesey Street, New York 7, N. ¥. 


P-5081, Electrical World 
620 N. Michigan Ave., Chicago 11, Ill 


SARGENT & LUNDY REPLIBA (Bos Non): Address to office acercet yew | VACANT POSITION 


ENGINEERS NEW YORK: 330 W. 42nd &t. (36) 


CHICAGO: 580 N. Michigan Ave || C. A. LA ELECTRICIDAD DE CARA 
SAN FRANCISCO: 68 Post St. (4) supplying electric light and power se 
Chicago, Il. saci oe to the city of Caracas, capital of 
ree Y eH Venezuelan Republic, is interested in a 
taining the following technical services: | 


F WwW. SC ACCOUNTANT. THE services of a local travel «@) CONSULTING ENGINEER: For Elece? 
. . HEIDENHELM ing auditor are needed for Gulf South trical Distribution Department —E : 
Consulting Engineer | Public Uritity Accounting or regulatory exper perience in public utility companies for 
Engineering, Hydro-electric Devel % | ence is very desirable. Salary at least $3300 to cities of more than $00,000 inhcbitants” 


‘ater Suppiy. Flood Control Engineerin start, or more, based on qualifications with is required, as well as excellent rec- 
" 7 is Problems liberal traveling allowances. State full particu . 
relating to Water Rights and Water Power Law. Penge lenter. P6118, Electrical World ommendations. ‘ 
Appraisals. Approximate solery: $14,000.00 o year. 


140 South Dearborn St. 


50 Church Street, New York 7, N. Y 


background with experience in power indus : ; * 
| try of manufacture of equipment for power FE het eae 
industry desired. Very interesting position with ; 
F. A. TUCKER, INC, a Western New York location, P-4861, Elect: $10,000.00 @ year 
. « World 
Contractors—Engi 63 Maser : 
ooere Engineers Please address inquiries to Dr. Rica 
Distrivation - Tranamission - Telephone NORTH N. J. office equipment manufactures Zuloaga, Cc. A. Le Electricidad 
ines - Mai . | offers a permanent position for qualified ° 
ee Roads - Bridges Flectrical Engineer. Pleasant working cond Connees, MH roscars a Pelota N 
Main Office— . tions and benefits with a young growing organi araceas enezuela. 
Branch Office 130" nn Sr Street. Rutland, vt. | gation. Send full resume and state salary 
rd St., Charlotte, N. C requirement Must be citizen capable of Secu 
rity clearances, F-50674, Electrical World 


UTILITIES LINECONSTRUCTION | s¥sTea PLANNING Hngincers, Graduate ele 


COMPANY, INC. ei ee oeatanee ace, | DISTRIBUTION ENGINEER 


- P politan electric utility in northeastern part of 
Construction and Maintenance the United States, Work consists of determin f pow ere @. distribution engineer. or © cist! 
Transmission-Distribution ing the lecation, size, and method of conne« 9 vee 


Electric and Telephone Lines tions for additional generating capacity na bution superintendent with 10 to 15 yeors of 


Consultants associated transmission lines and switching el 
é ectric utility experience ond can meet our 
501 York Road, Jenkintown, Pa distribution lines and asscciated substations ¥ “ 


This work involves many electrical caleulatior requirements, and if you are willing to live in 

to Getermine ead distribution, uhovt einer @ foreign country for three years we can moke 
ent, tabi voltage reguls ion an 

5 ‘tee ' cn of ace nook De inahetian' you a very attractive offer. Ability to get along 


Board Applicants to be not o : ars with people, rot t id sv 
THE J. G. WHITE ards plican n operate @ power system and sup 


é 
JUNIOR ENGINEER—Electrical enginseting ELECTRICAL ENGINEER: With | 


old, with BS in EE from an accred i ‘ . 
| or university. Salary range $3600 to $5200, de ervise contractors building @ power system cr 


ENGINEERING CORPORATION pending upon experience and education. Ex prime requirements. Submit resume of experi 


perience record, education, salary expected 
and recent photograph should be submitted ence, education, availability, etc., to 
Reports © Appraisals with the letter of application. P-430 Etectr P-5056, Electrical 
cal World Ap Maggy 


80 Broad Street, New York 4 | W. 42 St., New Y« 


Design ¢ Construction « 


SELLING OPPORTUNITIES OFFERED 
READERS MAY CONTACT || rostriox ores for tecnmicat saison co | ELECTRICAL DESIGNERS 


the ee handle alkaline storage batteries to industrial ond éestte ted b , 
con: } accounts, Must have mechanical or electrical in men wante y Gn expand: orgoni- 
ae sultents whose cards appeer | | oovinecring background plus selling experience zation for work in Chicago on the design of 
on this page with the confidence jus- EE technical products which use batteries to hydroelectric plants both foreign and domestic 
tified by the offering of ial utilities, railroads. manufacturing plants, Sa j 
s spec lary. expenses, and commission basis. Nickel 
os NATIONALLY. these | a penses, an esion basia HARZA ENGINEERING CO. 


j} Cadmium Battery Corporation 0 Park Av a. a 
| enue, New York; telephone ORegon 9-1300, Mr 400 W. Madison Chicago 6, Ill. 


Hardy 
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SEARCHLIGHT SECTION 


_TRANSFORMERS_ 


BOUGHT AND SOLD 


We carry a ia 


@ stock of transformers, and invite your 
inquiries. New 


ransiormers built to your specifications 


U. S. Government 


DEPARTMENT OF THE INTERIOR, 
Hureau of Reclamation. Sealed bids (In- 
vitation No. DS-3767) will be received at 
Denver, Colorado, until September 11, 1952 
for furnishing control, recording, and AC 
distribution boards; two 300-kva, 3-phase 
7,200- to 480-volt station-service trans 
ormers ; and, two 70-ampere, 125-volt bat 
tery chargers for Eklutna Power Plant 
itklutna Project, Alaska. Delivery is desired 
within 360 days. For particulars, address 
Hureau of Reclamation, Building 63, Denver 
Federal Center, Denver, Colorado 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 


SALE — NEW 


Immediate Delivery 


POWER CENTERS 
WITH TRANSFORMERS 


1500- and 600-KVA, 3-ph., 60-cycle 
Power Centers. Each 1500-KVA_ unit 
includes two 750-KVA, 2400/480 V., 
Type OA Westinghouse transformers 
and one s of metal-housed, 480-V AC 
switchgear. COO-KVA unit includes two 
4300-KV A, 2500 120/208 V. transform 
ers, and set of 120 208 VAC switch 
near 


Other New Chemical and Electrical 
| Equipment from $1'2 Million Plant 
Cancellation 


@ PUMPS © CRANES @ VALVES 
@ MOTORS ® BOILER PLANT 
@ COMPLETE EL=CTRICAL EQUIPMENT 
including RECTIFYING UNITS 


For inspection, Phone R. W. Shell, 
Ashtabula (O.) 23-186, Xen 43 


FOSTER-HAMILTON 
Box 441 Ashtabula, O. 


BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lengths too long or too short 
Telephone: Eastgate 7.4778 


PIERCE CABLE CO 
2670 Ciybourne Ave Chicage 14, Iilinols 


| 


WANTED FOR CASH “| 
ELECTRIC MOTORS — STARTERS | 
TRANSFORMERS — OIL 6 AIR BARKERS. ' 
WIRE — CABLE — WIRING MATERIALS 
SEND LISTINGS 
ALLIED ELECTRIC & MACHINERY CO. 
1007 Fatls Bidg., P.O. Box 1838 
Memphis, 1, Tenn 


PIONEER TRANSFORMER REBUILDERS 
We rewind, OO, Oe ee eS eae and sizes. 
SINCE 1912 


nating, line « 
pportunity for adv 


1 

' 

j 

CINCINNATI 27, OHIO | 


Superintendent of Electric Utility 


wanted by the City of Escanaba, Michigan, te di 
rect operation of municipally owned electric utility 

Prefer plicants whe have had a minimum of 
two years experience in utility operation. Must have 
Gegree in electrical engineering Salary up te 
$5400 00 


Addreas applications 


giving fall particulars, to 
A. V. Aronson, 


ty Manager, Escanaba, Michigan 


SELLING OPPORTUNITIES OFFERED 


REPRESENTATIVES WANTED by manufact 
rer { t 


sale of varnish and 
varnis 


ubing Firet 
ed tubings and sleevings. Good 
he 7 vision and Radto 


RW ‘ Electrical 


ackground 
« industry, long 
‘ ago Er 
rier 
Ww 


EMPLOYMENT SERVICE 


SALARIED PERSONNEL, $3,060 $ 


idential serv ‘ established g2¢ 
needs of high grade men who seek 
onnection unde onditions assuring 
ed, full protection to present position 
and address niy for details. Per 
r nvited Jira Thayer Jen 
1 St New 


POSITION WANTED 


TRICAL CONSTRUCTION Engineer, B.S 
KF 2. Experience industrial design, est 
onstruction. Des on with 
organ 


res posit 
n larger 
al World 


ancement 


PW-5048, Electr 


POSITION WANTED 

Executive Engineer with 25 vears active experience 
n Supervisory Capacities of Engineering and opera 
for large electric utility, and Electric Con 
ultant for large industrialists. Desires connection 
n administrative capacity with progressive organi 
m offering challenging work and opportunities 
i personality, married. Excellent health and 

S. citizen 
PW.5029, Electrical 
520 N. Michigan Ave 


World 
Chicago 11, I 


AVAILABLE 


Manufacturers Representative 


Electrical engineering degree 
1 and plant machinery to industrials in Easte 
Penna Southern N. J Delaware and part 


Marviand looking for an additional quality line 
RA-5151, Electrical World 
© W. 42 St.. New York 36, N. ¥ 


selling production 


BUSINESS OPPORTUNITY 


Leading German speciality manufacturer 
of Miniature Automatic Circuit Breakers 
with high production capacity, wishes to 
contact American Manufacturer or Im 
porter. 
Write to: BO-5128, Electr 
20 W. 42 St 


cal World 
New York 36, N. ¥ 


ELECTRIC WIRE & CABLE 


@ Rubber Covered @ Lead Covered 
@ Armored @ Building Wire 
@ Direct Burial @ Portable Cords 
@ Bare Copper @ Weatherproof 
@ Welding Cable 
Wreie phone — wire 
H. LITMAN SALES 


1 W 42nd St. NY % LOngacre 3-5974 


| will be 1,360; 


UNITED STATES DEPARTMENT OF THE 
INTERIOR, Bureau of Reclamation. Sealed 
ids (Specifications No. DC-3772) will be 
received by Bureau of Reclamation, Denve« 

olorado, until September 9, 1952, and ther 
publicly opened for furnishing and instal! 
ing four 30,000-kva, 95-percent power fa: 
tor, 163.6-rpm, 11,500-volt, 3-phase, 60-cyck 
vertical-shaft alternating-current genera 
tors; complete with protective equipment 
assemblies, for Palisades Power Plant. The 
Palisades Dam and Power Plant will be 
located on the South Fork of the Snake 
River, approximately 7 miles southeast of 
Irwin, Idaho. Time allowed for completion 
1,450; 1,540; and 1,630 days 


for the four generators respectively For 


| particulars, address Bureau of Reclamation 


Building 5 


»3, Denver Federal Center 
Colorado 


Denver 


An 


Investment e¢ 


Productive advertising 
is an INVESTMENT 
rather than an EX- 
PENDITURE. 
“Searchlight’’ adver- 
tisers almost invariably 
report prompt and sat- 
isfactory results. 


BE CONVINCED — 
send us your advertise- 
ment TODAY. 


Address 
Classified Advertising Division 


McGRAW-HILL 
PUBLISHING CO. 


330 W. 42nd St., N. Y. 36, N.Y. 


August 25, 1952 @ ELECTRICAL WORLD 





SUBSTATION EQUIPMENT 


TRANSFORMERS 


‘MFR. VOLTAGE 
66000 33000--13200 23000 Y 
69300-2400 7200 
66000-2300 
66000 24000-—7200/12470 ¥ 
45000-2400 7 
44000 33000 


—240/480 NEW 
7200, 12470 Y 
7200/12470 Y 

44000-— 13280 23000 
7200 /12470 Y 
2300 
6900 
2300 
230 460 


440 
220 440 
2300 


4800 (2400-480 240 

2300 (4000 Y—2300 
2300-—230 / 460 

2300—575, 3 ph 

2300—460 230 
2400-—-114/228 DRY TYPE 
2200-—575 


INDUCT. REGULATORS—OUTDOOR 


I1— 140 KVA G. E. 200 A. 4000 V_3 

4— 60 KVA West. 250/500 A. 2400 i ph 
6— 48 KVA G.E. 200 4.2400 V.1 # 
s— 1 ph 
2 


200> > 0 
memOk Of Om 


as 
oo 
mw 


£90 
FS 


36 KVA West. 150/300 A. 2400 V 
36 KVA G.E. 75/150 A. 4800 V. 1 ph 


cincuir BREAKERS 


BE. FHKO-236-500 MVA 
- 400 EB. FHKO-236-500 MVA 
~1200 E. FKO-139-350 MVA 
600 J § BE. FHKO-139-750 MVA 
600 . +. E. FHKO-136-1328 BS 
- 400 A . E. FHRKO-136-350 MVA 


BREW, WOLTMAN & CO., INC. 


52 Church St. New York 7, N. Y. 


600 


FOR SALE 
4 WESTINaNOUSE FRANSrOREERS 
KV Ph Cyete, 5! 


ulars address: 
Purchasing Department 


THE POTOMAC EDISON COMPANY 
HAGERSTOWN, MARYLAND 


FOR SALE 


SIX OIL INSULATED 


WATER COOLED TRANSPORMERS 
833 KVA, 60 cycle, 22000 primary, 2300 seconda 

and 3 Westinghouse transformers, 75 KVA, 2: 

primary, 230-460 secondary. 


KLATZKY BROTHERS, INC. 
Calumet, Michigan 


FOR SALE 
DIESEL ENGINES 
2—Used 6 cylinder, 420 HP, Fairbanks Morse, 


pe 
VA diesel engines with direct connected 285 K. 
Generators available now. 


LIGHT & WATER DEPT. 
Lakemilis, Wisconsin 
B. C. ENGSBERG, Supt 


NEW-—immediate Delivery 
5 Of! circuit breakers 600 amp 7500 v. New in stock 
Steel Buildings—150 by #50—40 by 400—160-200. 
Stren Hanger—and quonset buildings. 
Cranes—all sizes and spans 
Tanks from 3 million to 10,000 gallon, oil and gas. 
Water towers—300,000 to 50.000 gallon. 150 ft 

towers 
Locomotive—DIESEL—30 ton $22000. 

600 H.P. Bessemer Marine & cy Diesel new 1048 
Poles, wood and steel: 25 to 75 ft hirh 
20,000 cable clamps Crosby Mfg. Co. 


*. A. WooDWwOoRTH 
611 Clive. Main 1071-Republic 2300 St. Louis, Mo. 


WORLD'S LARGEST INVENTORY 


EF a> B 


MOTORS—GEWTRATORS-TRANSSORMERS 


New ond Grorontecd Rebuilt 
1? te 2500 HP. 


*. QO, BOX 51, ROCHESTER 1, N.Y. 


ELECTRICAL WORLD © August 25, 1952 


SEARCHLIGHT SECTION 


FROM AVAILABLE STOCK 


TURBO GENERATORS MOTOR GENERATOR SETS 


. . 3 . Bc. 
Qu KW Make Desc ph ¢ AC 


DC J 

1—€000 Al. Ch. Condensing 200 250 LS.P. 2300 | o xw Make Speed Volts Volts 
2000 G 
— 2000 G 
1500 a 720 13200 

G 

G 

Ga 


v 3/80 Exc & Surf ce Cond 

i730 GE Condensing — 425 tbe. 750 TT 
13.P. 440 v 3 ph. 69 cy Built 
1044 

1—500 Moore Non-condensing 150 200 Ibs. 
LS.P. 5 35 ibs. GBP. 3 60/480 
volt Direct Connected Exciter 

1—400 Westg. Non-condensing 125150 ibe 
18.P. 5/10 tbe. B.P.— 240/480 
v. 3 ph. 60 cy 


514 600 6600 / 13200 
500 25 ey 11000 


1506 
1500 
1000 
1500 GE 600 2300/4150 


i 

i 

1 360 «(27 2200 4400 
3 

i 

2—1000 W hae 900 2300 4158 
! 

1 

1 

i 

1 

! 

i 

i 


514 5 6600, 13200 
900 4100, 6900 


- 00 Whae ww 25 6600, 13200 
500 Whase 1290 25 250 2300 
~ SOO Whee 900 5 440 
500 GE 720 2300 


Ez on-con ) s.P 
1--300 GE Non-condensing 150175 L8.F a4 35 ion 3300 
350 GFE 900 5 4150 


5/10 B.P.-— 480 ¥. 3 ph. 60 ey 
150 GE zi 2300 


SYNCHRONOUS CONDENSERS — 150 Whee 2300 
KVA Make Type Volts Spoed TRANSFORMERS—60 Cycle 


i—5000 Whee. 2400, 4150 600 KVA Make Type Ph Volta: 
: 2—1250 GR. HVDDJ 6600x550 

1150 AC. OK 132003 480 2400 

1000 G.E. HVDDJ } 2200x480 

~ 30 GE. HT ~ 24000x240/ 480 


COMPANY, INC. 


OFFICE & SHOP 
51 Howell St., Jersey City 6, N. J. 


DIESEL POWER 


IMMEDIATE SHIPMENT 
UNIT CAPACITIES—10 TO 1875 KVA 
A.C.—50 AND 60 CYCLES 
VARIOUS VOLTAGES 


A PARTIAL LISTING OF ean INVENTORY 
RPM kK Model 


SeEsuaee 


Genera) Motors 671 
Internat’| Harvester UD-14 
D.C. UNITS ALSO AVAILABLE 


A. G. SCHOONMAKER COMPANY, INC. 


ENGINE DIVISION, 50 CHURCH ST., NEW YORK 7, N. Y. 


TRANSFORMERS MOTOR GENERATOR SETS ‘ 
1—1500 KVA G.E., 3 Ph., 4150V, 2300V Ls 1—1000 KW G.E., 600 V. 614 RPM. 4000V Sn 
i—1500 KVA Penn. 3 ph., 4150V. ¥ 2 Hts '— 200 KW Whse., 275V. 900 R.P.M.. 220 V Syn 
h., 2400/4800V pri, 240/ i— 176 KVA West., iPh.. 220V, Motor 3Ph., 400V 
im 150 KW. G.E., (26/250V, 1200 RPM, 2360 Syn 
3 Ph., 2400-220 Sec. i— 100 KW G.E., 250V. 900 RPM, 2300V. Syn 
er, | Ph., 240V pri., 120V sec i— 75 KW C.W. 250V, 1200 RPM. 2300/3150V8yn 
s 1 Ph., 13,450V. 120/240 Sec. SLIP RING MOTORS 
SYNCHRONOUS MOTORS i— 200 H.P., West. CW, 600 RPM, 440V 
i— 300 H.P., Elec. Mach. 720 RPM. 3 Phase 60 '— 250 HP West.. CW. 600 RPM. 440V 
cyc., 2200V T E F Cooled Outdoor service. SYNCHRONOUS CONDENSER 
i— 150 H.P., G.E., 1800 RPM, 220V i— 200 H.P. West. CW. 600 RPM, 440V 
2— 150 H.P., Al. Chal. 360 RPM, 440V 1—2500 KVA Whee., 720 RPM, 2200V with DCEXC 
Large Stock of A.C. and D.C. Equipment 


New and Used Equipment Available for 
POWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION 


Send for new list to 


EBASCO SERVICES INCORPORATED 
APPARATUS EXCHANGE Two Rector St., New York 6, N. Y. 


NEW TRANSFORMER 


1 Only.—100 KVA, Redline OISC, 2400/4160Y Primary, 220/440 secondary, single Phase, 
60 cycle. $500.00 Net 


CROWDER JR. CO. 


444 Union St. Allentown 5-1551 Allentown, Pa. 





Junior is putting 
on his Gi uni 
form for the vet- 
erans’ parade 
to remind 
everyone to 
register so they 
can vote Nov. 4. 


Dad's easy chair is empty 

—he's at the meeting of 

the citizens’ get-out-the- 
vote committee, 


Sis is boning up to 
write her entry in 
the Citizenship 
Essay Contest the 
businessmen's asso- 
ciation is sponsor- 
ing at school. 


Mother's helping her club make a tele- 

phone campaign telling everyone 

when and where to register. 
Grandma's sending 
registration reminders 
to ali the church mem- 
bers. Even little Sis is 
helping —rubber- 
stomping messages on 
the cards. 


oe NOT THE FARM VOTE... 
THE B/G-C/T¥ VOTE... 
The Family Vote 22. 
OR ANY PARTY VOVE... 


will elect the Next President 


Politicians talk a lot about this and that “bloc” of voters 
being decisive factors in this election. So do ail the poll- 
sters. You can't blame them for trying to dope it out that 


way in advance... but... 


YOU know you're going to vote your own sweet way 
when you get behind that voting booth curtain—that 
where you live or work hasn't got a blankety-bloc thing 
to do with how you'll vote. You'll vote for what you be- 
lieve to be in the best interests of your family—your kids 
—and your kids’ kids. 


So YOU know that this year—as always—it will be the 
FAMILY vote that really decides things. And families 


158 


are working as never before to make sure every American 
votes. Right now in millions of American families, every- 
one from Little Sis to Grandma is pitching in to remind 
every eligible American to register to make sure of the 
opportunity to vote. And then they'll tackle the job of 
getting out the vote of every member of America’s 
44,000,000 families. They’re the biggest “bloc” in Amer- 


ica—they ARE America! 


=~ 


If your family is already working at 
the job—congratulations! If you 
aren't, talk it over at supper tonight, 
and pitch in tomorrow. 
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GET MORE PROFITS FROM 
ALL YOUR FEEDERS 


You can make your feeders pay off in more profits easily: just add 
Allis-Chalmers distribution regulators to your lines. The cost 1s low. 
In fact, in many cases increased profits cover equipment costs in less 
than a year 


Get A Narrow = 1 Volt Band 
Figure it out for yourself: you get a narrow 1 volt band with Allis 
Chalmers distribution regulators. You get more revenue during peak 


loads. You don’t waste kva during light loads 


, ' 
Best of all, your customers are happier Cooking is fast, lighting is 
right. It’s easier to promote more consumer load — and more revenue 


: ' 
— when voltage is properly regulated 


Get Years of Trouble-Free Service 
And you get reliability with Allis-Chalmers distribution regulators 


Eight years of field experience has prove d that they give you trouble- 
free Operation Besides, Allis-Chalmers regulators are backed by 


years of 544% step voltage regulator development 


20 


Don't miss out on profits. Call your A-C district ofti today for the 


full story Or write Allis-Chalmers, Milwaukee 1, Wisconsin 
A-3835 


RATINGS 7620 VOLTS — 15-50-100 AMPS 


5000 VOLTS — 50.100 AMPS 


AVAILABLE 2500 VOLTS — 100-200 AMPS 


Se Tae 


Simple, Rugged Construction 


Reduces Operating Costs 
MAINTENANCE COSTS ARE LOW. The simplified control shown at 
right is a good reason why it’s so easy to install and maintain Allis- 
Chalmers distribution regulators. Setting the calibrated voltage level is 
easy and it’s the only adjustment you make, Voltage band is pre-set 
at the factory. 

The entire control can be removed and replaced easily. A single jack 
plug lets you disconnect all wiring fast. Complete information on th¢ 
control of Allis-Chalmers distribution regulators is available in pamphlet 
form. It explains how you get accuracy, maximum accessibility and long 
life from this control. Write for the ‘‘Feather-Touch” control pamphlet, 
01M7866-1 


Feather-Touch is on Allis-Chaimers trademark 


ALLIS-CHALMERS 


o/ 


Originators of %e% Step Regulation 
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Completes first 20 years on this job 


— TWENTY YEARS of service in the first turbine installed 
by a midwest power plant, the original fill of NONPAREIL 
Turbine Oil is still on the job. There’s no retirement in sight 
for this veteran. 

During this time the acidity number has never exceeded 
0.10 mg. KOH’gm. Removal of the oil for treating or for 
cleaning of the turbine lubricating system has never been 
necessary, and make-up requirements have remained at a 
minimum. That’s low-cost, trouble-free turbine lubrication 

. . the same kind of lubrication these plant operators are 
getting in three newer turbines with NONPAREIL. 


There's no time limit on results like these when you use 


STANDARD oiL company | STANDARD 


NONPAREIL. It’s guaranteed in writing to last as long as the 
turbine itself, and the neutralization number is guaranteed 
never to exceed 0.15 mg. KOH /gm. For low-cost, trouble-free 
lubrication of your turbine, ask your Standard Oil lubrication 
specialist to explain the advantages of NONPAREIL. Let him 
show you operating records covering periods of continuous 
service well over twenty years. Call your nearest Standard 
Oil Company office. Or write: Standard Oil Company 
(Indiana), 910 South Michigan Ave., Chicago 80, III. 


(Indiana) 





